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ABSTRACT 
 
 
Evaluating Complementary and Alternative Medicine (CAM) Utilization in a 
 
College Sample: A Multisite Application of the Sociobehavioral  
 
Model of Healthcare Utilization 
 
 
by 
 
 
Kimberly M. Pratt, Doctor of Philosophy 
 
Utah State University, 2012 
 
 
Major Professor: M. Scott DeBerard, Ph.D 
Department: Psychology 
 
The use of complementary and alternative medicine (CAM) among U.S. college 
students and the general public is substantial and growing; however, research on the 
characteristics of college students who use CAM and the factors that influence their 
decision to use CAM is scarce. The present study applied the sociobehavioral model of 
healthcare utilization to the examination of CAM utilization in a sample of college 
students in the western U.S. A total of 592 college students from ages 18-52 from two 
universities within the western U.S. completed a web-based survey assessing the 
relationships between their demographic characteristics, health locus of control beliefs, 
religious and spiritual beliefs, and physical and mental health status and their lifetime and 
past 12-month use of CAM across five domains (alternative medicine systems, 
biologically based therapies, manipulative and body based treatments, mind-body 
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medicine, and energy medicine). Statistically significant relationships were found 
between CAM use and biological sex, financial dependency status, internal health locus 
of control, mental health status, and bodily pain. These predictors were combined, along 
with college attended, according to the sociobehavioral model of healthcare utilization 
and tested for their predictive efficacy. One hundred percent of those surveyed reported 
use of at least one type of CAM practice within their lifetime, and 88% reported use of at 
least one type of CAM practice within the last year. The interventions used most by 
college students in this study were deep breathing exercises (50.7%), yoga (39.7%), 
massage (37.8%), meditation (35.8%), pilates (20.4%), and chiropractic or osteopathic 
manipulation (20.1%). Moreover, they endorsed using these practices for the promotion 
of general wellness, improvement of psychological functioning, and alleviation of pain. 
Multiple linear regression analyses of these variables revealed that their 
combination explained from 4.0% to 17.6% of the variance in CAM use in this sample. 
Results indicated that this model can be successfully applied to CAM use. These findings 
were evaluated and compared with previous findings regarding CAM use in both general 
population and college student samples. Specific implications for the fields of 
psychology, medicine, and health education within the areas of practice and research are 
discussed. 
(192 pages) 
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PUBLIC ABSTRACT 
 
 
Evaluating Complementary and Alternative Medicine (CAM) Utilization in a  
 
College Sample: A Multisite Application of the Sociobehavioral  
 
Model of Healthcare Utilization 
 
 
by 
 
 
Kimberly M. Pratt, Doctor of Philosophy 
 
Utah State University, 2012 
 
 
Major Professor: M. Scott DeBerard, Ph.D 
Department: Psychology 
 
The use of complementary and alternative medicine (CAM) among U.S. college 
students and the general public is substantial and growing; however, research on the 
characteristics of college students who use CAM and the factors that influence their 
decision to use CAM is scarce. Even fewer studies have explored such factors within the 
framework of an empirically supported theory. The college years are seen as an important 
time for developing long-lasting health behaviors and in many ways college students play 
an important role in setting the foundation for future healthcare. Thus, it is important for 
healthcare practitioners to have a clear understanding of what college students use CAM, 
why they use it, and what factors are influential to their decision to use CAM. This 
understanding will facilitate better assessment of CAM use, decrease risks of negative 
interaction effects between conventional medicine use and CAM use, and aide 
practitioners in guiding college students develop into well-informed healthcare 
consumers.  
The present study applied the sociobehavioral model of healthcare utilization, a 
widely use model of understanding conventional medicine, to the examination of CAM 
utilization in sample of college students in the Western U.S. The project’s major aim was 
to evaluate the use of CAM practices within a college sample and to test the application 
of the empirical model of healthcare utilization to CAM use within this population. A 
total of 592 college students from ages 18-52 from two universities within the western 
U.S. completed a web-based survey assessing their lifetime and past 12-month use of 
CAM across five domains (alternative medicine systems, biologically based therapies, 
manipulative and body based treatments, mind-body medicine, and energy medicine). 
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They also provided information regarding their demographic characteristic, frequency of 
use and reasons for use of these practices, health locus of control beliefs, religious and 
spiritual beliefs, and physical and mental health status.  
Findings from this study demonstrated that a large percentage of college students 
in the western U.S. are using CAM practices. One hundred percent of those surveyed 
reported use of at least one type of CAM practice within their lifetime, and 88% reported 
use of at least one type of CAM practice within the last year. The interventions used most 
by college students in this study were deep breathing exercises, yoga, massage, 
meditation, pilates, and chiropractic or osteopathic manipulation. They reported using 
these practices for the promotion of general wellness, improvement of psychological 
functioning, and alleviation of pain.  
CAM use was higher for individuals who were female, more financially 
independent, felt greater personality responsibility for their health, had poorer mental 
health, and experienced more bodily pain. These findings were evaluated and compared 
with previous findings regarding CAM use in both general population and college student 
samples. Eleven of these significant predictors were combined according to the 
sociobehavioral model of healthcare utilization and tested for their predictive efficacy. 
Results indicated that this model can be successfully applied to CAM use. Specific 
Overall this study confirms the view that the decision to use CAM is a process involving 
many factors and there is a clear need for future investigations in this area.  
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CHAPTER I 
INTRODUCTION 
 
 
Statement of the Problem 
 
The use of complementary and alternative medicine (CAM), a group of diverse 
medical and health care practices and products that are not considered part of 
conventional medicine, has increased in popularity within the U.S. in the past decade 
(Coulter & Willis, 2007). Estimates of CAM use by U.S. adults range from 36% to 62% 
(Astin, 1998; Barnes, Powell-Griner, McFann, & Nahlin, 2004). Visits to CAM providers 
have steadily increased over the past ten years and have recently surpassed those made to 
conventional primary care providers (Barnes, Bloom, & Nahlin, 2008). Within the past 
decade, the utilization of CAM health products such as herbs and vitamins has increased 
by 380% and 130%, respectively, while the use of massage, folk healers, energy healing, 
and homeopathy has also increased (Eisenberg et al., 1998; Barnes et al., 2004). CAM 
use within the U.S. is expected to continue to grow as global shifts occur in the focus on 
preventative medicine and individual control over healthcare options (Astin, 1998; 
Barnes et al., 2004; Eisenberg et al., 1998; Ernst & Cassileth, 1998).  
Despite the increasing popularity of CAM, very little consensus has been reached 
regarding who uses CAM and why they use CAM (Honda & Jacobson, 2005). Past 
research has labeled CAM users as conventional medicine refugees who either cannot 
find a conventional way to manage their healthcare problems or are generally dissatisfied 
with the help they receive from conventional providers (Fulder, 1988). However, recent 
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research suggests that the decision to use CAM is a complex process determined by more 
than merely one’s experiences with conventional medicine. It has also been suggested 
that the decision to use CAM is not one of desperation, but rather a strategic decision 
based on one’s beliefs regarding health and the effectiveness of CAM (Nichol, 
Thompson, & Shaw, 2011). In fact, many individuals use CAM in conjunction with 
conventional medical practices rather than in place of them (Bishop, Yardley, & Lewith, 
2010).  
Although many factors influential to CAM use have been identified, relatively 
little is known about why different individuals are using or not using these practices. An 
understanding of factors influential in the decision to use CAM is not only importation 
for furthering the conceptual understanding of CAM use, but also to providing evidence-
based knowledge to individuals who are likely to come in contact with individuals who 
use CAM. While many CAM therapies have great health benefits, many may have 
negative side effects or even interfere with conventional medical practices. As a whole, 
individuals who use CAM are not likely to discuss their use of these practices with their 
medical providers and are therefore placing themselves at risk of undue harm (Eisenberg 
et al., 1998). Improving the understanding of who is likely to use CAM can reduce this 
risk and led to improvements in health by facilitating quality assessment of CAM use and 
education regarding the risks and benefits to use of such approaches.  
University students are generally characterized as open, exploratory, individuals 
who are innovators and early adopters of new health practices (Rogers, 1995). In many 
respects, college students have portended the adoption of new health behavioral patterns 
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and, no doubt, set the foundation for future trends in healthcare. Despite research 
demonstrating the strong associated between educational status and CAM use and the 
magnitude of impact this population has on future healthcare, relatively few studies have 
examined college students’ attitudes toward or use of CAM (Johnson & Blanchard, 
2006). The few studies that have explored CAM use in college students have primarily 
focused on examining rates of use demonstrating that between 50%-81% of students have 
used at least one form of CAM in the past year (Feldman & Hergenroeder, 2004; Wheeler 
& Hyland, 2008). This illustrates that CAM use is prevalent in the college population. 
However, research on the rates of CAM use within this population is not enough. In order 
to more effectively influence the future healthcare of the nation, we must have an 
understanding of the factors that influence college students to use such practices. With 
this knowledge healthcare professionals can then effectively ensure the safety and well-
being of college students who use such practices and also develop a more accurate and 
contemporary perception of CAM use within the populations they treat.  
Many factors have limited the overall understanding of CAM. One of these 
factors is the difficulty with how CAM is defined (Ernst, 2007). It has been argued that 
some practices currently categorized as CAM (e.g., chiropractics) are so widely used and 
accepted within mainstream society that they should not be considered alternative 
treatments (Gorski, 1999; Tippens, Marsman, & Zwickey, 2009). Moreover, most CAM 
research has relied upon broad definitions of CAM with little consistency in how these 
practices are defined across studies. This makes it very difficult to draw conclusions 
regarding CAM practices and makes cross population comparisons nearly impossible.  
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Another factor limiting the development of a comprehensive understanding of 
CAM is the failure of researchers to utilize empirically supported theories regarding 
human behavior to guide their evaluation of predictors of CAM use. Most studies 
exploring CAM utilization have selected predictor variables based upon those examined 
in previous research. While this can be an appropriate method for selecting predictor 
variables, it does not lend itself to cross-study consistency and can inhibit the 
development of a clear and systematic understanding of CAM utilization. This approach 
also does not translate well into the development of interventions.  
 Studies that have identified predictors of CAM use have identified factors that 
may be successfully characterized according to the sociobehavioral model of healthcare 
utilization (Andersen, 1995; Barner, Bohman, Brown, & Richards, 2010; Ndao-Brumblay 
& Green, 2010; Tsao, Dobalian, Meyers, & Zeltzer, 2005). The aim of this model is to 
identify conditions that facilitate or impede utilization of health services. It suggests that 
choosing health care is a complex process of three interrelated sets of determinants: 
predisposing factors (i.e., age, biological sex, education), enabling factors (i.e., 
knowledge and accessibility to services), and need factors (i.e., medical diagnoses). This 
model has been mostly widely applied to the use of conventional medical practices 
(Kelner & Wellman, 1997). Given its success in predicting individuals’ use of convention 
medical practices, it is likely it may also be a useful theory with which to conceptualize 
the use of CAM. One past study applying this model to the prediction of CAM use found 
that it was a successful means of understanding the decision to use CAM as variables 
from all three domains were significantly related to CAM use (Kelner &Wellman, 1997). 
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Despite this finding few studies have attempted to replicate these findings or have applied 
this model to facilitate understanding of the complex process of deciding to use CAM.  
Overall, the literature has demonstrated associations between CAM use and 
factors that may be classified as predisposing variables, enabling variables, and need 
variables including demographic variables, health related factors, attitudes about 
conventional medicine, personality traits, coping styles, locus of control, and religious 
and spiritual beliefs (e.g., Astin, 1998; Barnes et al., 2008; Eisenberg et al., 1998; Kelner 
& Wellman, 1997; Sirois & Gick, 2002; Wolsko, Eisenberg, Davis, & Phillips, 2003). 
Specifically, increased CAM use has been correlated with older age, female gender, 
American Indian/Alaska native ethnicity, high education level, high income, poor health 
and mental health status, and the desire to improve health related quality of life (Barnes et 
al., 2008). High rates of CAM utilization have also been associated with dispositional 
factors including traits such as openness (Honda & Jacobson, 2005), active coping styles, 
internal health locus of control (HLOC; O’hea et al., 2005), high ratings of spirituality, 
and low ratings of religiosity (Curlin et al., 2009; Furnham & Beard, 1995). These results 
suggest that the sociobehavioral model of healthcare utilization may be an appropriate 
theoretical framework from which to explore predictors related to CAM utilization.  
 
Summary 
 
There is clear evidence supporting the growing interest in CAM across the U.S. 
Additionally, researchers are gaining some preliminary understanding of the predictors of 
CAM utilization. However, there is more disagreement than consensus in the 
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understanding of CAM utilization. This is likely due to a lack of consistency in the 
definition and measurement of CAM practices, the use of heterogeneous samples which 
likely confounds generalization about predictors of use, and the failure of researchers to 
apply empirically based theories of human behavior within the context of CAM. Armed 
with a greater understanding of who uses CAM, why they use CAM, and the factors 
influencing this decision, psychologists, medical practitioners, and health educators can 
help American’s become well-informed healthcare consumers better help Such 
knowledge can facilitate improve assessment of CAM use, referral to effective CAM 
practices and quality CAM practitioners, and improved education of the public about the 
risks and benefits of CAM. This may also further advance the promotion of a health 
perspective which views health as a well-being based process rather than a symptom 
based process as CAM interventions were born out of a philosophical belief in treating 
individuals holistically rather than mechanistically as conventional medicine practices do. 
To date the majority of studies examining many facets of CAM use have focused 
specific groups with greater health needs than the general public. Very few studies have 
examined CAM use in broader groups such as the general population or college students. 
Given the drastic rise in the use of these practices within both of these populations, it 
seems imperative that healthcare providers and health educators understand the 
characteristics of CAM users, patterns of CAM utilization, and factors that contribute to 
the use of CAM in more general populations (Centers for Medicare and Medicaid 
Services, 2010). Because college students play an important role in setting the foundation 
of future healthcare utilization, a better understanding of their patterns of CAM use and 
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how they interface with conventional medicine is needed to help them develop into well-
informed healthcare consumers and to ensure the quality of health in the future.  
 
Research Purpose and Study Objectives 
 
The primary purpose of this study was to improve the understanding of CAM 
utilization in a sample of college students within the western U.S. through the application 
of standardized definitions of CAM and the sociobehavioral model of healthcare 
utilization. This purpose was realized through three objectives. The first objective was to 
evaluate the prevalence and utilization of CAM (as defined by current NCCAM 
definitions) in a sample of college students in the western U.S. The second objective was 
to determine which sociobehavioral model variables (predisposing, enabling, and need) 
are related to CAM utilization in a sample of college students in the western U.S. The 
third objective was to test the predictive efficacy of the sociobehavioral model of 
healthcare utilization in a sample of college students within the western U.S.  
 
Research Questions 
 
This study addressed the following research questions related to objective 1. 
1.  What are the rates of CAM utilization in the sample? 
2.  What types of CAM are used most often by the sample? 
3.  What is the frequency of CAM utilization? 
This study addressed the following research questions related to objective 2. 
4.  What is the nature of the sample with regard to sociobehavioral model 
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variables? 
5.  What are the interrelationships among the outcome variables for the sample? 
6. What are the interrelationships among the predictor variables and outcome 
variables for the sample?  
7. To what degree are the sociobehavioral model variables predictive of the 
outcome variables in the sample? 
This study addressed the following research questions related to objective 3. 
8.  Is a multiple-variable model based upon the sociobehavioral model of 
healthcare utilization predictive of CAM utilization in the sample? 
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CHAPTER II 
REVIEW OF THE LITERATURE 
 
Scope of the Literature Review 
 
 The following literature review presents an overview of CAM practices and 
services, statistics regarding CAM utilization within the United States, and a discussion 
of factors associated with CAM utilization. Articles related to the utilization and 
prediction of CAM published from 1968-2011 were reviewed. They were identified 
through a number of resources including the Medline, Psych INFO computer databases 
and the National Center for Complementary and Alternative Medicine website. The 
primary purposes of this review were to: (a) define and describe CAM services and 
products (i.e., nonvitamin natural products); (b) describe trends in the prevalence of 
CAM utilization; (c) characterize CAM users and the possible reasons they use CAM; (d) 
identify potential predictors of CAM utilization; and (e) examine the fit of the 
sociobehavioral model of healthcare utilization to the examination and prediction of 
CAM utilization. Based upon this review, a comprehensive listing of correlates and 
predictors of CAM utilization were identified for the purposes of this study. These factors 
were evaluated regarding their relationship to CAM utilization within a sample of college 
students.  
 
CAM Definitions and Terms 
 
 Perhaps one of the greatest impediments to the development of a comprehensive 
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understanding of CAM utilization is the inconsistency in how CAM practices are defined 
and measured (Ernst, 2007). Generally, CAM is defined as a broad a group of diverse 
medical and health care practices and products that are not considered part of 
conventional medicine (Barnes et al., 2008). It includes practices that are both used in 
conjunction with (complementary) and in place of (alternative) conventional medicine 
(National Institute of Health, 2010). This definition has been routinely criticized as being 
poorly operationalized and inclusive of treatments which have little in common (Ernst, 
2007). Inclusion of such a broad array of practices and products makes it extremely 
difficult to draw conclusions regarding the characteristics of CAM users.  
The establishment of the National Center for Complementary and Alternative 
Medicine (NCCAM) in 1998 provided a means for increasing the attention and resources 
allocated to CAM research. Currently the NCCAM has classified the wide range of 
healthcare providers, services, and products that fall under its purview into 36 categories 
or types of CAM therapies being used within the United States. Ten of these therapies 
include provider-based services while the remaining twenty-six do not require the 
services of a provider (Barnes et al., 2008). The included therapies are divided into five 
domains: alternative medicine systems, biologically based therapies, energy medicine, 
manipulative and body based methods, and mind body interventions (see Table 1). 
Alternative medicine systems are systems of care that incorporate theories and practices 
developed outside of conventional Western biomedicine such as homeopathy, 
naturopathy, and traditional Chinese medicine. Biologically based therapies include 
substances found in nature such as dietary supplements and herbal products. A large  
11 
 
  
Table 1  
 
NCCAM Categorization of CAM Therapies 
Domain Description  Example 
Alternative medicine systems Complete systems of theory and 
practice developed outside of a 
western, conventional biomedical 
approach to health and illness.  
Homeopathy, naturopathy, 
traditional Chinese medicine. 
Biologically based therapies Natural and biologically based 
products, practices and interventions.  
Herbs, supplements, diets. 
Energy medicine Systems that use energy fields in and 
around the body to promote healing.  
bioelectromagnetic therapies.  
Gi gong, Reiki, acupuncture, 
Manipulative and body based 
methods 
Systems that are based on manipulation 
or movement of the body. 
Massage, chiropractic, and 
osteopathic manipulation. 
Mind body interventions Behavioral, social, psychological and 
spiritual approaches to health.  
Yoga, Tai Chi, meditation, 
hypnosis 
 
 
 
portion) of these therapies have yet to establish clinical effectiveness (Barnes et al., 
2008). Energy medicine includes products and services that use energy fields to promote 
healing such as Gi gong, Reiki, and bioeletromagnetic therapies. Manipulative and body 
based methods include practices such as chiropractics, massage, and osteopathic 
manipulations. Interventions in the mind body interventions domain include behavioral, 
social, psychological and spiritual approaches to health such as prayer and yoga that 
enhances the mind’s influence over body functions (Barnes et al., 2008). To maintain 
continuity and facilitate cross-study comparisons, this study defined and measured CAM 
according to the most recent NCCAM definitions and terms. Exact or shortened versions 
of those used by the CDC’s National Health Interview Survey were employed (Barnes et 
al., 2008)  
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CAM Utilization in U.S. Adults 
 
 Over the past decade, several national surveys have assessed rates of CAM 
utilization within the U.S. A thorough review of databases, articles, and bibliographies 
identified 13 quantitative national studies examining general rates of CAM use among 
U.S. adults. Studies conducted outside of the U.S. or that focused on specific therapies, 
conditions, or populations, were excluded from the review. These studies mostly examine 
general rates of CAM use among U.S. adults, are based on information from U.S. 
nationally-focused data sets and mostly define CAM utilization as engaging in at least 
one CAM therapy in the past year. Sample sizes ranged from 1,035 to over 31,000 and 
the number of CAM therapies included in the studies ranged from 4 to 36. A summary of 
these studies and their findings are presented in Table 2.  
The two studies known for setting the foundation for CAM research were 
conducted by Eisenberg and colleagues in the 1990’s. The first national survey of CAM 
use within the United States in 1993(n =1,539) revealed that almost 34% of adults used 
one or more CAM services in the last year (Eisenberg et al., 1993). The follow-up study 
in 1998 (n = 2,055) showed a significant increase in annual CAM use to 42% between 
1990 and 1997. The highest rates of CAM use were among those who were female, 
middle-aged, Caucasian (non-Latino), more educated, and of a higher income bracket 
(Eisenberg et al., 1998). 
Using these same data, Kessler and colleagues (2001) examined trends in CAM 
use over the second half of the 20th century. They assessed CAM use in the past year, 
lifetime use, and age at first use. Their study revealed that 67.6% of U.S. adults used at  
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least one CAM therapy in their lifetime. Additionally, use of 17 of the 20 therapies 
included increased significantly since the 1950s. The study also demonstrated the trend 
that CAM use begins in young adulthood and continues throughout the lifetime. 
Following the foundational studies by Eisenberg and colleagues (1993, 1998) the 
most recent and arguably most rigorous studies regarding CAM use in the U.S. were 
conducted through the National Health Interview Survey (Barnes et al., 2004, 2008). 
These studies are considered to be the most comprehensive explorations of CAM use 
within the U.S. They explored multiple facets (who, what, why) of CAM use within the 
U.S. population with an intentional focus on minority and disadvantaged populations 
underrepresented in previous studies. Both studies assessed CAM use based upon 
definitions developed by NCCAM. Rates of CAM use observed in both studies were 
similar or higher than findings of all other studies to date. These changes in rates may be 
due to actual increases in use or inclusion of more CAM therapies than previous studies. 
The 2004 study by Barnes and colleagues demonstrated that between 36% (prayer 
excluded) and 62.1% (prayer included) of U.S. adults had used CAM in the past year. 
Moreover, 55% of people who had used CAM in their lifetime also had used it in the past 
year suggesting a continuity of CAM use throughout one’s lifetime. The 2008 national 
survey of CAM use (Barnes et al., 2008) revealed that 38% of adults and 12% of children 
used one or more of 36 types of CAM within the past 12 months. The most recent 
exploration of CAM use in the U.S. was a secondary analysis of the 2007 National Health 
Interview Survey comparing CAM users to nonusers (Nguyen et al., 2011). Results of 
this study demonstrated that 37% of U.S. adults used CAM and 63% did not. 
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Overall, many studies have examined trends in CAM use in the U.S. over the past 
two decades. These studies have assessed many aspects of CAM use including the short-
term and long-term prevalence, cost, patterns of use, predictors of use, differences 
between users and nonusers, and perceptions of users of both CAM and conventional 
services. In doing so, they have provided substantial information regarding the growing 
interest in CAM within the U.S. and identified characteristics of individuals who use 
CAM. People from all sociodemographic backgrounds are CAM users; however these 
studies illustrate a consensus regarding the demographic characteristics among the 
majority of CAM users. The reviewed studies demonstrate higher rates of CAM use in 
people who are female, white, middle aged, have higher SES, are more educated, living 
in urban areas in the western and mid-western parts of the country, and experience 
chronic health conditions for which medical treatment is only partially effective (Barnes 
et al., 2008). The reviewed studies also show trends in the types of CAM therapies most 
commonly used by U.S. adults and children. These include nonvitamin or nonmineral 
natural products (17.7%), deep breathing (12.7%), meditation (9.4%), chiropractic or 
osteopathic manipulations (8.6%), massage (8.3%), and yoga (6.1%; Barnes et al., 2008).  
The findings demonstrated in these studies suggest that CAM is a growing part of the 
health-care system worth further investigation. Currently it is estimated that Americans 
spend upwards of 13.7 billion dollars annually on the use of CAM products and services 
(Eisenberg et al., 1993) Some have suggested that this is equal to or even greater than the 
amount spent of on conventional medical practices (Furnham, 2002). This illustrates the 
growing crisis within conventional healthcare and reflects the need for holistic and 
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affordably healthcare. It seems that the American public is overwhelmingly voicing that 
conventional medical practices are not enough to meet their needs. Listening to this 
expression and exploring the factors influencing them to seek healthcare outside of the 
conventional medical system can help healthcare professionals, policy makers, and 
governing agencies improve a healthcare system which many would agree is in crisis. 
 
CAM Utilization and College Students 
 
 Despite high rates of CAM utilization among adults and those with higher levels 
of education, relatively few studies have explored the prevalence of CAM utilization 
within college students. College students are considered a population highly likely to use 
CAM as they have higher levels of education, are exposed to a learning environment 
which presents them with myriads of information and opportunities for self-discovery, 
and are developmentally at a stage in which they are making decisions regarding their 
self-care, often for the first time (Johnson & Blanchard, 2006). They are also particularly 
prone to psychological distress caused by interpersonal and social problems, academic 
pressures, and financial strain which may lead them to engage in risky or maladaptive 
behaviors.  
A thorough review of databases, articles, and bibliographies identified 5 studies 
examining CAM use among U.S. college students. A summary of these studies and their 
findings is presented in Table 3. Overall, these studies demonstrated that between 30 and 
77% of college students sampled report having used some form of CAM within the last12  
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Table 3 
Comparison of CAM Studies Involving College Students 
Authors Focus N Population Method 
# CAM 
therapies Overall Findings 
Gaedeke,Tootelian, 
& Holst (1999) 
Familiarity 
with, 
perceptions 
of, and rates 
of use of 
CAM. 
485 Undergraduate 
student in 
California. 
Paper 
survey 
distributed 
in class. 
8 30% reported past use of herbal 
medicine. 26% reported use of 
massage and chiropractic, 9.3% 
used meditation, 4.3% used 
acupuncture and 3.7% used 
hypnosis (3.7%).  
Recommendation by family or 
friend was the most frequently 
reported reason for using CAM. 
Newberry,Berman, 
Duncan, McGuire, 
& Hillers (2001) 
Use of 
nonvitamin, 
nonmineral 
supplements. 
272 Undergraduate 
students in 
Washington. 
Mailed 
paper 
survey. 
1 48.5% took an NVNM 
supplement in the last 12 months; 
there were no significant 
differences between users and 
nonusers. 
Chng, Neill, & 
Fogle (2003) 
Use, 
attitudes 
towards, and 
locus of 
control. 
913 Undergraduate 
and graduate 
students in 
Texas. 
Paper 
survey 
distributed 
in class. 
7 66%, used CAM; Higher use by 
older and female students; 
Holistic attitude and control were 
strong predictors of CAM use 
;there was a significant 
correlation between 
Internal locus of control and 
CAM use. 
Johnson & 
Blanchard (2006) 
Predictors of 
use. 
506 Undergraduate 
students in the 
southeastern 
U.S. 
Paper 
survey 
distributed 
during 
research 
lab. 
23 58% used at least one type of 
CAM; 79% had used at least one 
herbal substance in the past 12 
months, Higher use among older, 
female, students with more health 
symptoms and worries. 
Lacaille &Kuvaas 
(2011) 
Predictors of 
use. 
370 Undergraduate 
students in the 
Midwestern 
U.S. 
Web-based 
survey. 
21 77.8% had used at least one type 
of CAM in the past 12 
months;54% had used one form 
of herbal supplement in the past 
year; Higher use related to active 
coping styles, support-seeking, 
and intrinsic self-regulation. 
 
months (Chng et al., 2003; Johnson & Blanchard, 2006). This is nearly two times the 
rates of CAM utilization seen in the general population. They also demonstrated 
significant relationships between demographic and dispositional factors and CAM use. 
Specifically college students who are older, female, have more health worries, use active 
coping styles, seek help, and have intrinsic self-regulation are more likely to use CAM 
than others.  
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for examining factors related to utilization of conventional healthcare services that has 
not been readily applied to the examination of CAM use (Kelner & Wellman, 1997). 
 
Theoretical Framework 
 
The sociobehavioral model of healthcare use was used to assess relationships 
between individual, societal, and health system factors and CAM use in college students. 
The model suggests that an individual’s use of health care services is dependent upon his 
propensity to use services (predisposing variables), ability to access services (enabling 
variables), and health status (need variables; Andersen, 1995). Overall the literature 
demonstrates consistent relationships between several predisposing, enabling, and need 
variables and CAM use in U.S. adults. A synthesis and analysis of these variables as 
predictors of CAM use within this theoretical framework is below.  
 
Predisposing Variables 
According to the sociobehavioral model of healthcare utilization predisposing 
variables include demographic characteristics (i.e., age, gender, education) health beliefs, 
and individual values and attitudes that may influence healthcare decisions. These 
variables reflect an individual’s propensity to utilize services. Several predisposing 
variables have been identified as influential with regard to the utilization of CAM 
including the sociodemographic variables age, biological sex, and level of education 
(Upchurch & Chyu, 2005), religious and spiritual beliefs (Curlin et al., 2009; Furnham & 
Beard, 1995), and health locus of control (Sasagawa, Martzen, Kelleher, & Wenner, 
2008).  
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 Sociodemographic variables. Studies exploring CAM utilization demonstrate its 
higher use amongst individuals who are older, female, and report higher levels of 
education (Barnes et al., 2008; Upchurch & Chyu, 2005)? This appears true for both 
general population studies and studies conducted amongst college students (Johnson & 
Blanchard, 2006). Ethnicity also appears to influence CAM utilization. Within the U.S., 
CAM appears most used by American Indian/Alaska Natives (50.3%) followed by White 
non-Latinos (43.1%), Asians (39.9%), African Americans (25.5%), and Latinos (23.7%; 
Barnes et al., 2008). Moreover, ethnicity appears to influence the type of CAM used. For 
example, African Americans appear most likely to use spiritually based CAM practices 
(Abrums, 2000), while Latinos are more likely to use homeopathy and spiritual practices 
(Xu & Farrell 2007), Asians use more manipulative/body-based methods, and Native 
Americans use more alternative medical systems and energy therapies (Yussman, 
Auigner, & Pachter, 2006) and, Non-Hispanic Whites are more likely to use massage 
therapy, acupuncture, and over-the-counter herbs and vitamins (Fennell, 2004; Hsiao et 
al., 2006).  
 Religiosity and spirituality. In addition to sociodemographic variables, several 
belief based variables appear potentially influential in decision making regarding CAM 
(Curlin et al., 2009). Given the strong religious and spiritual history associated with 
CAM, it is not surprising that spirituality and religiosity impact an individual’s decisions 
regarding the utilization of CAM products and services (Marks, 2005). Research 
exploring the relationship between spirituality and CAM utilization suggests that a strong 
predictor of CAM utilization is a holistic orientation and identification with 
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nontraditional, open-minded forms of spirituality (Astin, 1998; Barrett et al., 2003). Thus, 
individuals with higher levels of spirituality or spiritual ‘‘openness’’ may be more drawn 
to CAM than religious individuals who may perceive CAM as related to unorthodox 
religious traditions or spiritual sources (Curlin et al., 2009). Supporting this supposition, 
several studies have demonstrated a negative relationship between religiosity and CAM 
utilization and a positive relationship between spirituality and CAM utilization (Curlin et 
al., 2009; Furnham & Beard, 1995). A recent study conducted by Hildreth and Elman 
(2007) examining the impact of religious and spiritual orientation on both CAM and 
conventional medicine utilization found a positive relationship between the number of 
chronic conditions experienced and the utilization of both conventional and CAM 
modalities. Moreover, health beliefs and spiritual worldviews differentiated CAM users 
from non CAM users and predicted the number of different CAM modalities that were 
used. That is, individual higher in self-spirituality were more likely to use CAM and 
adopt broader treatment modalities than those with lower ratings of self-spirituality. In 
contrast, individuals with higher self-rated religiosity were not more or less likely to use 
CAM, but adopted significantly less modalities (Hildreth & Eldman, 2007). Similar 
trends have been demonstrated in medical practitioners. In a study comparing the 
religious characteristics of conventional medical practitioners and CAM practitioners, 
Curlin and colleagues (2009) found that CAM practitioners were three times more likely 
than conventional practitioners to report no religious affiliation, but were more likely to 
describe themselves as very spiritual. Additionally, increased spirituality and religiosity 
were both associated with increased personal utilization of CAM and greater willingness 
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to integrate CAM into treatment. Thus, it appears that spirituality and religiosity impact 
CAM utilization in both patients and medical practitioners.  
 Spirituality and religiosity may also be potentially influential in determining 
CAM use in college students, as college is often a time of exploration and identity 
development (Erikson, 1968; Fowler, 1981; Stoppa & Lefkowitz, 2010). Participation in 
higher education may heighten this stage of identity development as it allows more 
opportunities for autonomous decision-making (Arnett, 2004). College students often 
progress from more concrete religious practices to more open, questioning, spiritual 
practices (Lefkowitz, 2005). Given the links demonstrated between spiritual beliefs and 
practices, well-being, and health practices (Francis, Robbins, Lewis, Quigley, &Wheeler, 
2004) it seems likely that changing spiritual beliefs during the college years may also 
impact decisions regarding CAM utilization.  
 Health locus of control. Another belief based variable that appears influential in 
decision making regarding CAM utilization is health locus of control (HLOC; Wallston, 
Wallston, & DeVellis, 1976a). HLOC provides a measure of an individual’s perceptions 
regarding his level of control over his own health outcomes. Individuals with a high 
internal HLOC are believed to attribute their health outcomes to their personal behavior 
or effort, whereas individuals with a high external HLOC attribute their health outcomes 
to sources outside themselves (Wallston, 2005; Wallston, Wallston, Kaplan, & Maides, 
1976b). Individuals with an internal HLOC are considered more likely to adhere to 
medical recommendations and to abstain from poor health decisions, whereas those with 
an external HLOC are considered more likely to engage in risky health behaviors 
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(Wallston, 2005). The research literature exploring the relationship between CAM 
utilization and HLOC has consistently demonstrated a positive relationship between an 
internalized HLOC and rates of CAM utilization. That is, individuals with higher 
internalized HLOC have higher rates of CAM utilization than those with higher 
externalized HLOC (Sasagawa et al., 2008). In a study exploring the prediction of CAM 
utilization in college students, Chng and colleagues (2003) found a positive relationship 
between CAM utilization and an internal locus on control (r =.35, p < .010). In a similar 
study exploring the relationship between CAM and HLOC in a sample of adults, 
Sasagawa and colleges (2008), found a statistically significant positive relationship 
between an internal locus of control and CAM utilization (rho = 0.261, p <.01) but not 
conventional medicine utilization (rho =-.0140, p >.05). This was true for both people 
with and without chronic medical conditions.  
 The role of HLOC in CAM decision making of college students has not been 
explored. As the university years are a time in which students are exposed to greater 
autonomy, it is possible that beliefs regarding one’s level of control over his/her health 
may be particularly important with regard to CAM utilization. Generally, studies 
exploring the relationship between HLOC and the health practices of college students 
have demonstrated that students with an externalized HLOC are less likely than those 
with an internalized HLOC to participate in health promoting activities (Frank-
Stromborg, Pender, Walker, & Sechrist, 1990). This may extend to CAM practices as 
they are often seen as health promoting.  
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Enabling Variables 
Enabling variables include factors such as income, health insurance, 
socioeconomic status, and employment, which allow or impede the utilization of health 
services. Socioeconomic status as reflected in income level, health insurance status, and 
employment status have demonstrated impact on CAM utilization. That is, individuals 
with higher income levels, higher educational attainment, and insurance coverage appear 
more likely to use CAM than others (Barnes et al., 2008). Rural-urban residency also 
appears to impact CAM utilization. However, its impact appears to involve numerous 
factors including accessibility, availability, and affordability. The research generally 
concludes that CAM is used more often by residents in urban areas rather than those in 
rural areas. This seems counterintuitive as living in rural areas may increase the potential 
for self-care and self-treatment (Bartlome, Bartlome, & Bradham, 1992). In a study of 
patients with pain, Vallerand, Fouladbakhash, and Templin (2003) found that CAM 
utilization was highest in suburban communities (82%) followed by urban communities 
(77%) and rural communities (58%). Data from the National Health Institute Survey 
(NHIS) confirmed these results revealing that 63% of urban residents compared to 60% 
of rural residents use CAM (Barnes et al., 2004).  
  Health insurance also plays an increasingly important role in decision making 
regarding CAM utilization. While studies examining the impact of health insurance 
coverage on the utilization of CAM have produced mixed results, it seems that 
individuals who are uninsured are less likely to utilize CAM (Gaumer & Gemmen, 2006). 
This relationship likely varies depending upon the type of CAM used as insurance 
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coverage for services varies considerably across health insurance plans (Bodeker & 
Kronenberg 2002).  
 
Need Variables 
According to the sociobehavioral model of healthcare utilization, need variables 
are factor such as objective and subjective ratings of physical or psychological health, 
disease, or illness that reflect an individual’s actual and perceived need for services. This 
includes both objective ratings of health status and subjective ratings of quality of life and 
physical and psychological symptom experience. The frequent use of CAM for the 
treatment of chronic illness and health-related problems is well supported throughout the 
literature (Astin, 1998; Barnes et al., 2004; Bausell et al., 2001; Eisenberg et al., 1998). 
Generally, rates of CAM utilization are highest among individuals with chronic medical 
conditions such as HIV, cancer, diabetes, chronic pain, and arthritis as well as those with 
psychiatric conditions (Astin, 1998; Bell et al., 2006; Hendrickson, Zollinger, & 
McCleary, 2006; Thorne, Paterson, Russell, & Schultz, 2002). Many individuals with 
chronic medical conditions experience fatigue, disability, and increased psychological 
distress (Eisenberg et al., 1998; Wolsko et al., 2003). As a result they seek CAM products 
and services to prevent further functional or psychological impairment, to alleviate 
symptoms that accompany their chronic conditions and to improve their quality of life 
(Astin, 1998; Eisenberg et al., 1998; Unutzer et al., 2000).  
 Studies exploring the relationship between health status, symptom experience, 
health-related quality of life and CAM utilization have generated mixed results. While 
some studies suggest that CAM utilization is highest in individuals with poor health 
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status and quality of life, others suggest that the opposite is true. In a recent study, 
Avogo, Frmpong, Rivers, and Kim (2008) conducted a cross-sectional survey to 
investigate the associations between health status, access to care, patient satisfaction with 
conventional care, and the utilization of CAM therapies. CAM utilization was higher 
among those who perceived themselves to be in excellent or very good health relative to 
those in fair or poor health. Conversely, other studies suggest that higher reported 
symptoms, longer disease duration, higher symptom severity, and higher rates of 
disability are related to a higher frequency of CAM utilization (Burg, Uphold, Findley, & 
Reid, 2005; Mikhail et al., 2004; Woolridge et al., 2005). The inconsistencies in these 
results suggest that distribution of CAM use by health status may be U-shaped rather than 
linear. However, to our knowledge, there is no current evidence to substantiate this.  
 CAM utilization has also been associated with higher ratings of psychological 
distress Kessler and colleagues (2001) found that 56.7% of a sample with anxiety 
disorder and 53.6% of a sample with depression had used CAM in the previous year in 
comparisons to the 43.3% and 46.4% who did not. In addition of individuals receiving 
traditional care, 65.9% of the individuals diagnosed with anxiety and 66.7% of those 
diagnosed with depressive symptoms were also using some form of CAM. In an 
examination of mental health and CAM utilization in individuals with common mental 
health conditions such as anxiety, depression, and alcohol use, Wahstrȏm and colleagues 
(2008) found that generalized anxiety and depression were positively associated with 
CAM utilization while alcohol use was negatively associated with CAM utilization. 
Other studies have also demonstrated increased likelihood of CAM utilization among 
28 
 
  
individuals with chronic illnesses with comorbid psychological concerns including 
depressive and anxious symptoms (Hendrickson et al., 2006). Thus it seems that 
generally greater levels of psychological distress are associated with a greater likelihood 
of utilizing CAM. This is likely because these individuals are searching for effect ways to 
alleviate distress and improve their overall quality of life.  
 
Conclusions from the Literature Review 
 
 
 A growing number of individuals within the United States are beginning to use 
CAM despite limited research examining its efficacy. While much research has examined 
the demographic characteristics of CAM users, very little is known about the personal 
characteristics of these individuals. Moreover most research exploring CAM has been 
conducted on chronically ill populations rather than typical populations. Very little 
research has explored CAM utilization within college students, even though this 
population generates higher rates of CAM utilization than the general population. College 
students offer a unique population in which to study CAM as their psychological, social, 
and developmental status makes them more likely to use CAM. Moreover, healthcare 
decisions made by college student have the potential to impact future healthcare systems 
and care.  
A number of demographic, health, psychological, and clinical variables have been 
linked to CAM utilization. However, the available literature provides limited and 
conflicting evidence regarding their influence on CAM utilization. The existing literature 
on CAM is inconsistent at best. While influential variables have been identified, they 
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have yet to be evaluated in an organized or systematic manner. The sociobehavioral 
model of healthcare utilization is one model that may provide a useful conceptual 
framework through which to organize and evaluate predictors of CAM utilization across 
various populations. Despite its widespread application to the exploration of healthcare 
service use, this model has only recently been applied as a framework for understanding 
CAM utilization (Sirois & Gick, 2002). Previous studies that have applied this model to 
CAM use suggest that provides a potentially important theoretical starting point from 
which to advance the current understanding of CAM utilization (Hendrickson et al., 
2006). Further research examining the application of this model to the prediction of CAM 
utilization may aid the development of a more precise and coherent understanding of 
CAM utilization.  
 The current study examined CAM utilization and predictors of CAM utilization 
in a sample of college students within the western U.S within the framework of the 
sociobehavioral model of healthcare utilization. The factors explored were selected 
among the classes of variables reviewed here and include the following: age, gender, 
level of education, income, health insurance status, health related quality of life, health 
locus of control, psychological functioning, religiosity and spirituality. A summary of the 
study variables within the framework of the sociobehavioral model of healthcare 
utilization is illustrated in Figure 2. 
  
30 
 
  
Theoretical 
Level 
Predisposing 
Variables 
Enabling 
Variables 
Need 
Variables 
CAM Utilization 
 
 
Empirical 
Indicators 
Demographics Resources Evaluated Need CAM Outcomes 
 Gender 
Age 
Relationship status 
Educational 
attainment 
 
Health Beliefs 
HLOC 
Religiosity 
Spirituality 
Income 
Insurance 
Employment 
Educational 
funding 
Diagnoses 
 
Perceived Need 
Physical Health 
Mental Health 
Physical Functioning 
Role Functioning 
Social Functioning 
Mental Health 
Bodily Pain 
Lifetime CAM use 
Last 12 month CAM 
use 
 
 
Figure 2. Sociobehavioral model of healthcare utilization applied to CAM utilization. 
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CHAPTER III 
PROCEDURES 
 
This study employed a self-administered web-based survey designed to assess 
CAM use and use predictors among a sample of undergraduate students in the western 
U.S. Approval was gained by the Institutional Review Boards (IRB) at Utah State 
University and the University of Portland (Appendix A). A pilot test of the survey was 
conducted with a convenience sample of 20 undergraduate students at Utah State 
University. Analysis of the pilot test results informed amendments to the instrument and 
the amended survey was re-submitted to the IRB for approval.  
 
Population and Sample 
 
 Undergraduate and graduate college students ages 18 and above, enrolled at least 
half-time at Utah State University and the University of Portland with access to a 
computer were eligible for inclusion in this study. Following methods employed by 
Johnson and Blanchard (2006) participants were recruited from introductory level general 
psychology classes through which they earn course lab credit for participating in research 
activities. All participants were assigned a participant number and the opportunity to 
enter a raffle to win one of four $50 gift cards to local businesses. Based upon a 
population of 3,503 students enrolled in introductory psychology courses at both 
universities an appropriate sample size was determined to provide a representative 
sample and minimize error (see Table 4). To obtain a minimum of 80% power rate and to 
decrease type II error, a sample size of 379 respondents was sufficient. Response rates for  
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Table 4 
Student Enrollment Academic Year 2011-2012 
Code University 
Total undergraduate 
enrollment 
Undergraduates 
enrolled in intro to 
psychology classes 
Undergraduates 
invited to 
participate 
USU Utah State University 20,259 2,955 2,955 
 
UP University of Portland 6,423 548 224 
 
TOTAL  26,682 3,503 3,179 
 
 
web-based surveys of college students vary. Previous studies report response rates from 
19% (n = 370; LaCaille & Kuvvas, 2011) to 60% (n = 600; Pealer, Weiler, Pigg, Miller, 
& Dorman, 2001). Recruitment was completed through course announcements yielding a 
total sample of 3,179.  
 
Study Design 
 
 This study employed a cross-sectional descriptive survey design. Descriptive 
studies are designed to describe what is happening or what exists in a given sample 
(Trochim, 2001) and provide a foundation from which the field can build knowledge in 
an area of interest and identify key areas of change (Payton, 1994). Findings from 
quantitative descriptive research methodologies are needed to describe the current status 
of CAM utilization and identify salient predictors of CAM utilization. Descriptive 
research involves one of two basic approaches to data collection: self-administered 
questionnaires or researcher administered interviews. Given the number of estimated 
participants, a self-administered web-based questionnaire format was used in this study to 
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ease administration and ensure participant anonymity.  
 
Data and Instrumentation 
 
A systematic review of the literature was conducted to inform development of 
survey items. It was reviewed by a voluntary panel of experts to ensure content validity 
and recommended changes were made when appropriate. The web-based survey was 
designed to gather several sections of information relevant to the sociobehavioral model 
of healthcare utilization. The survey consisted of questions assessing the model variables 
predisposing variables, enabling variables, and need variables as well as lifetime and past 
12 month CAM use. A summary of the study variables and their corresponding measures 
is presented in Figure 3.  
The web-based survey was put on-line using a software program provided by 
Qualtrics Survey Research Suite. To ease the flow of the instrument, participants first 
answered simple questions regarding their demographic information. The subsequent 
questions were then grouped by their major subject areas. Descriptions of these measures 
follow below. The survey instrument in its entirety can be found in Appendix B.  
 
Demographic Information 
Sixteen questions were used to gather demographic information including gender, 
age, ethnic identity, income, relationship status, educational attainment, socioeconomic 
status, employment status, health insurance coverage, and mental and physical health 
diagnoses  
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STUDY VARIABLES MEAURES 
Predisposing Variables 
Demographic variables  
Biological Sex 
Age 
Relationship Status 
Ethnicity 
Educational attainment 
 
Belief variables 
Health Locus of Control 
 
 
Religiosity/Spirituality 
 
 
Enabling Variables 
Income 
Insurance Status 
Employment Status 
Educational Funding 
 
Need Variables 
Diagnoses 
Physical Health 
Mental Health 
Physical Functioning 
Emotional Functioning 
Role Functioning 
Social Functioning 
Mental Health  
Bodily Pain 
Vitality 
General Health 
 
Outcome Variables 
Lifetime CAM use 
 
Last 12 month CAM use 
 
Demographic Questionnaire  
Male/Female 
Date of Birth 
Single, Married, Separated/Divorced/Widowed 
Ethnic Background  
Current level of education, years in college 
 
 
Ratings on the MHLC internality, powerful others externality, and 
chance externality. 
 
Ratings on the BMMRS 12 subscales:  
 
 
Demographic Questionnaire  
 Household income for the past year 
Type of insurance; insurance coverage of CAM 
Unemployed, part-time, full-time, disability 
How education is funded 
 
 
Demographic Questionnaire: ever diagnosed; condition name  
SF36v2 Physical Health Component Summary Scale T-scores 
SF 36v2 Mental Health Component Summary Scale T-scores 
SF 36v2 physical functioning subscale score 
SF36v2 role-physical functioning subscale score 
SF36v2 role-emotional functioning subscale score 
SF36v2 role-social social functioning subscale score 
SF36v2 mental health subscale score 
SF36v2 bodily pain subscale score 
SF26v2 vitality subscale score 
SF36v2 general health subscale score 
 
 
Total score for number of services used for each domain 
 
Total score for number of services used for each domain 
Figure 3. A summary of study variables. 
 
CAM Utilization 
Because no standardized measure of CAM use exists, a measure of CAM use was 
designed specifically by the researcher from a comprehensive review of measures used in 
previous research. Borrowing from Johnson and Blanchard (2006) and the National 
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Health Interview Survey (NHIS) CAM supplement (NHIS, 2007), the questionnaire 
consisted of 144 questions that assessed life time and past 12 month use of the 36 types 
of CAM therapies defined by the National Center for Complementary and Alternative 
Medicine (NCAAM, 2008) as well as frequency of use and reason for use. The NCAAM 
groups these products and services into four broad categories including: alternative 
medical systems, biologically based therapies, manipulative and body based therapies, 
and mind-body therapies. For purposes of consistency, the questionnaire used in this 
study presented CAM products and services in the same manner. For ease of 
administration and to prevent participant fatigue questions were presented in a format that 
allowed individuals who never used a type of CAM to skip the associated questions.  
 
Health Status and Quality of Life  
Health status was measured using the Short Form Health Survey (SF-36v2; Ware, 
Snow, Kosinski, & Gandek, 2000). The Short Form Health Survey (SF-36) is a 36-item 
general health survey that assesses eight dimensions of health-related quality of life: 
physical functioning, role-physical, bodily pain, general health, vitality, social 
functioning, role-emotional, and mental health. These eight subscales are combined to 
form the Physical Health (PCS) and Mental Health (MCS) Component Summary scales. 
The Mental Health Component Summary scale will be used to give an indication of 
levels of psychological distress and psychological well-being. Raw scores on the PCS 
and MCS scales and transformed into a linear t score giving both scales a mean of 50 and 
a standard deviation of 10. Numerous studies with various populations in a variety of 
contexts suggest that the SF-36 has sufficient evidence for its content, criterion (Kagee, 
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2001), construct (Jenskinson, 1999), and predictive validity (Ware et al., 2000) as well as 
its test-retest reliability (PCS, α = .92; MCS, α =.91) and internal consistency (Alonso et 
al., 2004).  
 
Health Locus of Control  
Health locus of control was measured by the Multidimensional Health Locus of 
Control scale (MHLC; Wallston et al., 1976b). This measure asks participants to rate 
their level of agreement with 18 items on a 6-point Likert scale ranging from strongly 
disagree (1) to strongly agree (6). Ratings on the MHLC provide scores ranging from 6 to 
36 for three 6 item subscales; internality, powerful others externality, and chance 
externality. Higher ratings on a subscale indicated a higher orientation towards that locus 
of control. The MHLC has good internal consistency (α = .60-.75) and test-retest 
reliability (.60-.70; Wallston, 2005).  
 
Religious and Spiritual Beliefs 
Empirical research suggests that religiosity and spirituality (R/S) are 
multidimensional constructs. For the purposes of this study, R/S was measured using the 
Brief Multidimensional Measure of Religiousness/Spirituality (BMMRS; Fetzer Institute/ 
National Institute on Aging Working Group, 1999). The BMMRS was developed as an 
assessment tool suitable for use in health research (Fetzer Institute/National Institute on 
Aging Working Group, 1999). It has been used in numerous studies of adults and 
adolescents and has established psychometrics among adults (Idler et al., 2003; Shahabi 
et al., 2002). The BMMRS has 12 subscales: daily spiritual experiences, meaning, values/ 
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beliefs, forgiveness, private religious practices, religious and spiritual coping, religious 
support, religious/spiritual history, commitment, organizational religiousness, religious 
preference, and overall self-ranking. The scale and number of items on each subscale 
differ. Scales are scored on either a 2-point scale (yes/no), a 4-point scale (strongly agree 
–strongly disagree), a 6-point scale (never-more than once a week), or an 8-point scale 
(never-more than once a day). The number of items for each subscale range from two to 
seven with lower scores indicating higher ratings on that domain. The BMMRS subscales 
have been used in clinical research on adults and have well established reliability and 
validity (Fetzer Institute & Nation Institute on Aging Working Group, 1999; Stewart & 
Koeke, 2006). Several studies have provided limited support for the validity and 
reliability of the BMMRS and substantial support for the measures multidimensionality 
(Piedmont, Mapa, & Williams, 2007; Stewart & Koeske, 2006). In a recent examination 
of the psychometric properties of the BMMRS among college student Masters and 
colleagues (2009) provided preliminary support for the psychometric properties of the 
BMMRS and revealed a seven factor model that may provide a better fit for a 
multidimensional measure of R/S. 
 
Data Analysis 
 
  Data was analyzed using the Statistical Packages for Social Sciences version 20 
(SPSS 20.0). Descriptive statistics including percentages, means, and standard deviation 
were used to characterize the sample in relation to the study variables. Intercorrelations 
between the variables were assessed using Pearson correlation coefficients. The first and 
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second research objectives were addressed by calculating the descriptive statistics and the 
intercorrelations among the predictor variables of interest and multiple measures 
associated with CAM utilization. The third objective was addressed by using a series of 
multiple linear regression analyses to test the strength of a multivariate predictive model 
of CAM utilization. Specific research questions and their corresponding data analyses are 
summarized in Figure 4. 
 
OBJECTIVE 1: Research Questions OBJECTIVE 1: Data Analyses 
1.  What are the rates of CAM utilization in the 
sample? 
 
2. What types of CAM are used most often by the 
sample? 
 
3. What is the frequency of CAM utilization?
  
1.  Determined by calculations of descriptive 
statistics.  
 
OBJECTIVE 2: Research Questions OBJECTIVE 2: Data Analyses 
4.  What is the nature of the sample with regard to 
sociobehavioral model variables 
 
5.  What are the intercorrelations among outcome 
variables for the sample?  
 
6.  What are the intercorrelations among outcome 
variables and the sociobehavioral model 
variables?  
7.  To what degree are the participant variables 
predictive of the outcome variables for the 
sample? 
 
 
4.  Determined by calculations of descriptive 
statistics. 
 
5.  A correlation matrix of the outcome 
variables was generated.  
 
6.  A correlation matrix of the predictor 
variables and outcome variables was 
generated.  
 
7.  Predictor analyses were achieved by 
examining the Pearson r correlation 
coefficients between predictor variables and 
CAM utilization.  
OBJECTIVE 3: Research Questions OBJECTIVE 3: Data Analyses 
8.  Is a multiple-variable model predictive of CAM 
utilization? 
8.  Multiple regression analyses were used to 
assess the predictive efficacy of the model. 
Resulting regression equation statistics were 
interpreted for each domain of CAM.  
Figure 4. Research questions and associated analyses. 
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CHAPTER IV 
RESULTS 
 
Introductory Statement 
 
 Results of this study are organized as follows: (a) the prevalence of participants’ 
lifetime and past 12 month use of CAM; (b) frequency of CAM use; (c) reasons for CAM 
use; (d) characteristics of respondents on sociobehavioral model variables; (e) 
intercorrelations of outcome variables; (f) interrcorrelations between sociobehavioral 
model variables and outcome variables; and (g) prediction of CAM use by the Model.  
 
Response Rates 
 
 Six hundred forty-four college students responded to the survey (response rate of 
20.2%). Five hundred ninety-two participants completed the survey entirely (completion 
rate of 91.9%) and were included in the final analyses. This response rate is similar to 
that seen in other studies of CAM usage in college students (Johnson & Blanchard, 2006; 
LaCaille & Kuvaas, 2011). Almost 87% of respondents (n = 512) were from USU and 
13.5% (80) were from UP. Surveys with less 50% of questions answered were excluded 
from the final analyses. Given the format of the survey, completion of less than 50% of 
the items would make it impossible to conduct correlational analyses necessary for this 
study. Statistical comparisons of the demographic characteristics and CAM utilizations 
rates of those who completed less than 50% of those who completed more that 50% of 
the survey were conducted. No statistically significant differences between these groups 
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were found. Thus, it is likely that the length of the survey rather than participants’ 
response to specific survey items influenced their rate of completion.  
 
Prevalence of CAM Use 
 
 The first research objective of this study was to evaluate the prevalence and 
utilization of CAM practices among the study participants. To address this objective the 
study participants were described with regard to their use of CAM practices over their 
lifetime and the past 12 months. Because this study utilized participants from two 
universities, it was first important to evaluate the presence of statistically significant 
differences in CAM use between participants from the two universities. Independent 
samples t tests were calculated to evaluate the presence of statistically significant 
differences between universities on measures of CAM use. While there were variations 
across universities in terms of CAM usage, these differences were not statistically 
significant (see Table 5). Standardized mean difference effect sizes were also calculated 
by dividing the difference between the group means by the pooled sample standard 
deviation. According to guidelines suggested by Cohen (1988) an effect size of 0.8 is 
considered a large effect size, an effect size of 0.5 is considered a moderate effective size, 
and an effect size of 0.2 is considered a small effect size (Cohen, 2001). Effect sizes 
calculated for the differences in outcomes between universities were small; therefore the 
outcome variables (lifetime and 12 month use) are described as an entire participant 
group rather than by university. Descriptions of the outcomes by university can be found 
in Appendix C. It is important to note that participants were able to endorse use of 
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Table 5 
Analysis of Between Group Differences on CAM Utilization 
Outcome variable SD USU µ UP µ Δµ T Sig 
ES; Cohen’s 
da 
Total CAM ever 2.59 5.53 4.81 -0.71 2.30 0.22 -0.28 
Total CAM past 12 2.35 3.00 2.55 -0.45 1.60 0.11 -0.19 
Total alternative med ever 0.67 0.39 0.28 -0.11 1.41 0.16 -0.17 
Total alternative med past 12 0.55 0.25 0.14 -0.11 1.69 0.09 -0.20 
Total bio-based ever 0.61 0.39 0.28 -0.12 1.57 0.12 -0.19 
Total bio-based past 12 0.51 0.26 0.18 -0.09 1.41 0.16 -0.17 
Total manipulative ever 0.77 2.20 2.05 -0.15 1.64 0.10 -0.20 
Total manipulative past 12 0.84 0.81 0.74 -0.07 0.69 0.49 -0.08 
Total mind-body ever 1.65 2.49 2.20 -0.29 1.44 0.15 -0.17 
Total mind-body past 12 1.41 1.65 1.49 -0.17 0.99 0.33 -0.12 
Total energy ever 0.23 0.06 0.01 -0.05 1.77 0.08 -0.21 
Total energy past 12 0.17 0.03 0.01 -0.02 1.00 0.32 -0.12 
a Cohen’s d is defined as the difference between two means divided by a standard deviation for the data. 
 
multiple practices within all domains of CAM therefore cumulative percentages of use 
may be greater than 100. 
 
Lifetime Use of CAM 
 Table 6 provides information regarding the rates of lifetime CAM use. All 
participants used at least one of the 28 CAM practices at least once in their lifetime. 
These included CAM practices categorized as manipulative and body based methods 
(100%), followed by mind-body medicine (88.0%), biologically based therapies (30.5%), 
alternative medicine systems (28.2%) and energy therapy (5.4%). The most common 
therapies used were deep breathing (66.7%), massage (60.9%), yoga (58.4%), meditation 
(49.7%), chiropractic or osteopathic manipulations (39.0%), and Pilates (37.3%).  
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Table 6  
 Lifetime Use of CAM (n = 592) 
CAM  No. % 
Alternative medicine systems 167 28.2 
 Acupuncture 25 4.2 
 Ayurveda  4 0.7 
 Homeopathy 96 16.2 
 Naturopathy 77 13.0 
 Traditional healer 19 3.2 
Manipulative and body-based methods 592 100 
 Chiropractic or osteopathic manipulation 231 39.0 
 Massage 359 60.9 
 Feldenskreis 2 0.3 
 Alexander technique 12 2.0 
 Pilates  221 37.3 
 Trager psychophysical integration 0 0 
Energy therapy 32 5.4 
Mind body medicine 521 88.0 
 Biofeedback 29 4.9 
 Meditation 294 49.7 
 Guided imagery 127 21.5 
 Progressive relaxation 160 27 
 Deep breathing exercises 395 66.7 
 Hypnosis 62 10.5 
 Yoga 346 58.4 
 Tai chi 34 5.7 
 Qi gong 2 0.3 
Biologically based therapies 181 30.5 
 Chelation therapy 4 0.7 
 Nonvitamin supplements 113 19.1 
 Specialized diets 105 17.7 
 
 
Use of CAM in the Past 12 Months 
 Table 7 presents the rates with which participants used the 28 CAM therapies 
within the last 12 months. Almost 88% of the sample used at least one of the 28 CAM 
practices within the last 12 months (Table 7). These included CAM practices categorized  
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 Table 7 
Use of CAM in the Past 12 Months (n=592) 
CAM No. % 
Alternative medicine systems 105 17.7 
 Acupuncture 7 1.18 
 Ayurveda  4 0.67 
 Homeopathy 62 10.5 
 Naturopathy 59 9.97 
 Traditional healer 6 1.01 
Manipulative and body-based methods 340 57.4 
 Chiropractic or osteopathic manipulation 119 20.1 
 Massage 224 37.8 
 Feldenskreis 1 0.1 
 Alexander technique 7 1.18 
 Pilates  121 20.4 
 Trager psychophysical integration 0 0 
Energy therapy 18 3.0 
Mind body medicine 442 74.7 
 Biofeedback 10 1.69 
 Meditation 212 35.8 
 Guided imagery 69 10.5 
 Progressive relaxation 99 16.7 
 Deep breathing exercises 300 50.7 
 Hypnosis 29 4.9 
 Yoga 235 39.7 
 Tai chi 10 1.69 
 Qi gong 2 0.3 
Biologically based therapies 127 21.4 
 Chelation therapy 2 0.3 
 Nonvitamin supplements 80 13.5 
 Specialized diets 61 10.3 
 
 
as mind body medicine (74.6%), followed by manipulative and body-based methods 
(57.4%), biologically based therapies (21.4%), alternative medicine systems (17.7%), and 
energy therapy (3.0%). The most common therapies used were deep breathing exercises 
(50.7%), yoga (39.7%), massage (37.8%), meditation (35.8%), Pilates (20.4%), and 
chiropractic or osteopathic manipulation (20.1%).  
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Frequency of CAM Use in the Past 12 Months 
 
 Only individuals who used at least one form of CAM therapy over the past 12 
months reported on the frequency of their use of each CAM practice. Independent 
samples t tests were calculated to evaluate the presence of statistically significant 
differences between university groups in the frequencies of CAM use. Because the 
number of individuals reporting their frequency of use for each practice differed across 
groups equal variances could not be assumed and adjusted degrees of freedom were used. 
No statistically significant between group differences were found (see Table 8) therefore 
the frequency of CAM use is described for the sample as a whole.  
 
Table 8  
Analysis of Between Group Differences on Frequency of CAM Use 
CAM practice  µ USU  µ UP  T  df a  P ES b 
Acupuncture 4.60 3.50 0.70 5 0.52 0.61 
Ayurveda 2.67 8.00 -2.22 2 0.16 -1.69 
Homeopathy  4.67 4.60 0.06 60 0.95 0.03 
Naturopathy  5.18 3.33 1.69 57 0.10 0.99 
Diet  6.33 7.44 -0.42 2.02 0.72 -0.53 
Chiropractics  4.94 5.71 -1.01 116 0.31 -0.29 
Massage  4.68 4.90 -0.40 224 0.69 -0.08 
Alex  6.17 8.00 -0.87 5 0.42 -0.96 
Pilates  4.20 3.23 1.54 119 0.13 0.45 
Meditation  3.99 4.52 -1.18 211 0.24 -0.25 
Imagery  4.43 3.78 0.74 67 0.46 0.27 
PMR  3.81 3.91 -0.15 97 0.88 -0.05 
Breath  4.07 4.57 -1.34 297 0.18 -0.26 
Hypnosis  6.08 3.50 1.70 27 0.10 0.89 
Yoga  3.96 4.00 -0.12 231 0.91 -0.02 
Tai chi  5.44 2.00 1.54 8 0.16 1.51 
a  Because equal variances between samples could not be assumed, adjusted degrees of freedom were 
used. These were calculated as N-k where N is the total sample size and k is the number of different 
groups. 
b  Cohen’s d ES were calculated by subtracting the means of each group and diving by the pooled SD.  
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 Table 9 presents the frequencies with which participants used each domain of 
CAM and its associated practices. Because participants were able to use more than one 
intervention within a domain the total number of interventions used is greater than the 
number of participants who used that domain of practice. Within the past 12 months each 
participant used an average of 1.68 CAM interventions. Participants were most likely to 
use CAM interventions once a month (28.0%) or less than 5 times a year (27.8%) 
followed by 2-3 times a month (15.6%) once a week (10.5%) 2-3 times a week (10.3%) 
daily (5.4%), and 4-6 times a week (2.5%). The domain of interventions used most 
frequently was Alternative Medicine systems with participants using an average of 1.31 
interventions within this domain. Participants were most likely to use interventions within 
this domain once a month (23.2%) followed by daily (20.3%), less than 5 times a year 
(14.5%), 2-3 times a month (13.0%), 2-3 times a week (10.9%), once a week (10%), and 
4-6 times a week (8.0%). The most frequently used interventions within this domain were 
naturopathy and homeopathy.  
  The second most frequently used domain of CAM practices was Mind Body 
Medicine. Participants used an average of 2.18 interventions within this domain. 
Interventions within this domain were most likely to be used once a month (31.5%) 
followed by 2-3 times a month (17.5%), once a week (14.0%), less than 5 times a year 
(13.9%), 2-3 times a week (13.7%), daily (6.4%), and 4-6 times a week (3.1%). The most 
frequently used interventions within this domain were deep breathing and meditation 
followed by progressive relaxation, yoga, and guided imagery.  
 With regard to Manipulative and body based methods, participants used an  
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Table 9 
Frequency of CAM Use (N=592) 
 1 x month 
────────
2-3 x month 
────────
1 x week 
────────
2-3 x week 
──────── 
4-6 x week 
──────── 
Daily 
─────── 
Othera 
──────── 
Type of CAM n % n % n % n % n % n % n % 
Alternative medicine systems ( N = 138) 32 23.2 18 13.0 14 10 15 10.9 11 8.0 28 20.3 20 14.5 
 Acupuncture ( n = 7)  2 1.4 1 0.7 -- -- -- -- 1 0.7 -- -- 3 2.2 
 Ayurveda   (n = 4) 1 0.7 -- -- -- -- 1 0.7 -- -- -- -- 2 1.4 
 Homeopathy  (n = 62) 20 14.5 6 4.3 6 4.3 6 4.3 3 2.2 9 6.5 12 8.7 
 Naturopathy (n = 59) 6 4.3 10 7.2 8 5.8 7 5.1 7 5.1 19 13.8 2 1.4 
 Traditional healer (n= 6)  3 2.2 1 0.7 -- -- 1 0.7 -- -- -- -- 1 0.7 
Biologically based therapies (N =143) -- -- 1 0.7 1 0.7 -- -- -- -- -- -- 141 98.6 
 Chelation therapy  (n = 2) -- -- -- -- -- -- -- -- -- -- -- -- 2 1.4 
 Nonvitamin supplements (n = 80) -- -- 1 0.7 -- -- -- -- -- -- -- -- 79 55.2 
 Specialized diets (n = 61) -- -- -- -- 1 0.7 -- -- -- -- -- -- 60 42.0 
Manipulative and body-based methods  
(N =472) 
149 31.6 83 17.6 33 7.0 32 6.8 3 0.6 3 0.6 169 35.8 
 Chiropractic /osteopathic manipulation 
(n=119) 
34 7.2 18 3.8 8 1.7 8 1.7  -- -- -- 51 10.8 
 Massage ( n = 224) 81 17.2 33 7.0 11 1.9 6 1.3 1 0.2 -- -- 92 19.5 
 Feldenskreis ( n = 1) -- -- 1 0.2 -- -- -- -- -- -- -- -- -- -- 
 Alexander technique ( n = 7) --  1 0.2 -- -- 1 0.2 1 0.2 1 0.2 3 0.6 
 Pilates ( n = 121) 34 7.2 30 6.4 14 3.0 17 3.6 1 0.2 2 0.4 23 4.9 
 Trager psychophysical integration  
 (n = 0) 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- 
Mind body medicine (N =964) 304 31.5 169 17.5 135 14.0 132 13.7 30 3.1 62 6.4 134 13.9 
 Biofeedback ( n = 10) 3 0.3 -- -- 2 0.2 1 0.1 -- -- -- -- 4 0.4 
 Meditation ( n = 212) 69 7.2 37 3.8 32 3.3 24 2.5 9 0.9 16 1.7 25 2.6 
 Guided imagery ( n = 69) 26 2.7 11 1.1 4 0.4 5 0.5 3 0.3 4 0.4 16 1.7 
 Progressive relaxation ( n = 99) 37 3.8 19 2.0 15 1.6 7 0.7 1 0.1 7 0.7 13 1.3 
 Deep breathing exercises ( n = 300) 80 8.3 62 6.4 44 4.6 50 5.2 10 1.0 30 3.1 24 2.5 
 Hypnosis( n = 29) 8 0.8 2 0.2 -- -- -- -- -- -- 1 0.1 18 1.9 
 Yoga ( n = 235) 77 8.0 38 3.9 36 3.7 42 4.4 7 0.7 4 0.4 31 3.2 
 Tai chi ( n = 10) 2 0.2 -- -- 2 0.2 3 0.3 -- -- -- -- 3 0.3 
 Qi gong ( n = 2) 2 0.2 -- -- -- -- -- -- -- -- -- -- -- -- 
Energy therapy (N =18) -- -- -- -- -- -- -- -- -- -- -- -- 18 100 
Totals 485 28.0 271 15.6 183 10.5 179 10.3 44 2.5 93 5.4 482 27.8 
a Respondents reporting “other” indicated they had used the practice less than 5 times. 
47 
 
  
average of 1.39 interventions each. They were most likely to use interventions within this 
domain less than 5 times a year (35.8%) followed by once a month (31.6%), 2-3 times a 
month (17.6%), once a week (7.0%), 2-3 times a week (6.8%), 4-6 times a week (0.6%) 
and daily (0.6%). The most frequently used interventions within this domain were 
massage, pilates, and chiropractic manipulation.  
 Participants were least likely to use biologically based and energy practices. On 
average they used 1.26 biologically based and 1.0 energy practices each. They were most 
likely to use both biologically based and energy practices less than 5 times a year. The 
most frequently used biological based therapy were specialized diets, with most 
individuals using vegetarian diets or gluten free diets.  
 
Reasons for CAM Use 
 
 Table 10 presents the reasons participants chose to use the 28 CAM practices 
assessed. The most frequently reported reasons for CAM use were the improvement of 
psychological functioning (37.5%), promotion of general wellness (26.8%) and the 
alleviation of pain (18.2%). The reasons for use varied with the domain and type of 
practice used. Participants who used alternative medicine systems endorsed the 
promotion of general wellness as the most frequently reported reason for use (37.7%) 
followed by the alleviation of pain (14.5%) and improvement of immune functioning 
(14.5%). Those who used biologically based interventions also identified the promotion 
of general wellness (97.7%) as their primary reason for use. Manipulative and body based 
interventions were most frequently used to alleviate pain. Mind-body interventions, as 
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expected, were most frequently used to improve psychological functioning (58.9%). 
Energy therapies were used most often to promote general wellness (100%). 
 
Characteristics of Respondents on Sociobehavioral Model Variables 
 
 The second objective of this study was to determine which sociobehavioral 
model variables (predisposing, enabling, and need) are related to CAM utilization in a 
sample of college students in the western U.S. Before characterizing participants 
according to their ratings on each of the model variables chi square and independent 
samples t-tests were calculated to determine the presence of statistically significant 
differences between university groups on all model variables (Table 11). These analyses 
revealed statistically significant differences between universities on several variables 
including demographic variables and measures of religiousness and spirituality. As large 
sample sizes are likely to produce statistically significant effects that are not necessarily 
meaning, the level of meaningfulness of these differences was determined by examining 
the standardized mean difference effect sizes. These were determined by calculating 
Cohen’s d and Crammer’s V for the test statistics as appropriate.  
The universities differed significantly on biological sex (1, χ2 = 5.123, p < 0.05, V 
= 0.93, age (d = 0.47), relationship status (d = -0.63), type of insurance (d = -0.45), 
insurance coverage of CAM (d = -0.42), and all measures of religiousness and 
spirituality. Specifically, students at USU were older (t = 8.20, p < 0.05) married, (t 
= -3.51, p <0.05), more likely to have no insurance (t = -5.94, p < 0.05), and less likely to 
have insurance coverage for CAM practices (t = -3.52, p < 0.05) than students at UP. 
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Table 11 
Analysis of Between Group Differences on Sociobehavioral Model Variables 
Predictor variable USU µ UP µ Δµ t ES 
Predisposing variables           
 Age 22.77 20.54 2.23 8.20* 0.47* 
 Ethnicity 1.44 1.28 0.16 1.57 0.16 
 Rlx status 1.27 1.83 -0.56 -3.51* -0.63* 
 Years in college 1.88 2.21 -0.33 -2.37* -0.28 
 Internal locus of control 26.25 26.61 -0.36 -0.74 -0.09 
 Chance locus of control 17.91 17.64 0.27 0.56 0.07 
 Powerful others locus of control 15.10 15.44 -0.33 -0.63 -0.08 
 Total religiousnessa -0.08 0.517 -.597 -7.37* -0.84* 
 Daily spiritual experiences 15.37 22.04 -6.67 -6.60* -0.76* 
 Values/beliefs 3.12 3.81 -0.70 -4.96* -0.58* 
 Forgiveness 4.90 6.40 -1.50 -4.83* -0.68* 
 Private religious practices 21.15 30.78 -9.63 -8.64* -0.98* 
 Religious and spiritual coping 18.12 21.33 -3.21 -7.17* -0.83* 
 Religious support 9.98 12.40 -2.42 -7.02* -0.81* 
 Religious/spiritual history 4.93 4.20 0.73 6.93* 0.80* 
 Commitment 1.81 2.49 -0.68 -5.80* -0.68* 
 Organizational religiousness 5.92 8.56 -2.64 -7.47* -0.86* 
 Self-rating of religiousness 3.76 5.00 -1.24 -5.89* -0.69* 
Enabling variables      
 Insurance 4.35 5.01 -0.66 -5.94* -0.45* 
 Employment 1.75 1.65 0.10 0.94 0.12 
 Insurance coverage of CAM 1.13 1.50 -0.37 -3.52* -0.42* 
Need variables      
 Physical health  54.15 55.24 -1.08 -1.36 -0.16 
 Mental health component summary scale 44.67 42.26 2.41 1.83 0.22 
 Physical functioning  53.20 52.88 0.33 0.34 0.04 
 Role-physical functioning  52.36 52.35 0.00 0.01 0.00 
 Role-emotional functioning  45.64 44.22 1.42 1.09 0.13 
 Role-social social functioning  47.21 47.17 0.04 0.04 0.00 
 Mental health  47.04 44.97 2.07 1.88 0.23 
 Bodily pain  50.70 52.68 -1.98 -2.08 -0.25 
 Vitality  49.41 46.59 2.82 2.65 0.32 
 General health  51.01 50.79 0.22 0.21 0.03 
 Physical health diagnosis 0.18 0.18 0.00 0.19 0.00 
 Mental health diagnosis 0.19 0.19 0.00 0.08 0.00 
a Lower ratings on subscales of religiousness and spirituality indicate a greater level of endorsement of that 
domain of religiousness and spirituality.  
* p < 0.05. 
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With regard to religious and spiritual practices, students at USU engaged in more 
organized religious practices (t = -7.47, p < 0.05) and rated themselves as both more 
religious and more spiritual (t = -5.89, p < 0.05) than students at UP. Students at USU 
also had more daily spiritual experiences (t = -6.60, p < 0.05), had more religious and 
spiritually based values (t = -4.96, p < 0.05), practice forgiveness of themselves and 
others more (t = -4.83, p < 0.05), had more private religious and spiritual experiences (t = 
-8.64, p < 0.05), used more religious and spiritually based coping strategies(t = -7.17, p < 
0.05), received more support from religious and spiritual associates(t = 7.02, p <.05), had 
more life-changing religious or spiritual experiences (t = -6.93, p <.05), and were more 
committed to their religious and spiritual practice and affiliations (t = -5.80, p <.05).  
Given the number of statistically significant and meaningful differences between 
university groups on the sociobehavioral model variables, university attended was added 
as a predictor in the final regression analyses to control for these differences. The 
participants’ characteristics on the sociobehavioral model variables are described below 
as an entire sample. Descriptions of participants’ characteristics on these variables by 
university are provided in Appendix C. 
Tables 12 through 15 (shown and discussed separately in the following sections) 
present the sociobehavioral model characteristics of all participants. All predictor 
variables are presented according to their classification within the sociobehavioral model.  
Predisposing variables. The variables classified as predisposing variables 
included both demographic variables and belief-based variables. Participant 
characteristics on demographic variables are described in Table 12 while their  
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Table 12 
Participant Demographic Characteristics (N = 592) 
Characteristics n % 
Predisposing Variables   
 Biological Sex   
  Male 215 36.3 
  Female 377 63.7 
 Ethnicity   
  White/Caucasian Non-Latino 524 88.5 
  African American 3 0.5 
  Asian/Pacific Islander 23 3.9 
  Latino 18 3.0 
  Biracial/multicultural 19 3.2 
  Other 5 0.8 
 Rlx status   
  Single 451 76.2 
  Married 83 14.0 
  Divorced 10 1.7 
  Other 48 8.1 
 Years in college   
  Freshman 286 48.3 
  Sophomore 144 24.3 
  Junior 84 14.2 
  Senior 36 6.1 
  Unknown 32 5.4 
Enabling variables   
 Insurance   
  None 51 8.6 
  Don’t know 44 7.4 
  Self-provided 13 2.2 
  Employer provided 42 7.1 
  Parent-provided 405 68.4 
  University provided 16 2.7 
  Medicaid 6 1.0 
  Other 15 2.5 
 Insurance coverage of CAM   
  No 186 31.4 
  Yes 113 19.1 
  I Don’t Know 293 49.5 
 Employment Status   
  Unemployed 277 46.8 
  Employed Part-time 233 39.4 
  Employed Full-time 45 7.6 
  Other 37 6.3 
Need variables   
 Chronic conditions 219 37.0 
  Physical health diagnosis 108 18.2 
  Mental health diagnosis 111 18.8 
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characteristics on belief-based variables are described in Tables 13 and 14.  
Demographic variables. The demographic variables classified as predisposing 
variables included age, biological sex, ethnicity, educational status, and relationship 
status. Respondents ranged in age from 19 to 52 with a mean age of 22.4 (SD = 4.7). The 
sample included 377 females (63.7%) and 215 males (36.3%). The majority identified 
themselves as White/Non-Hispanic (88.5%), followed by Asian/Pacific Islander (3.9%) 
biracial/multicultural (3.2%), Latino (2.0%), African American/Non-Hispanic (0.5%), 
and other (0.8%). By undergraduate classification, the sample included 33 (5.6%) seniors, 
81 (13.7%) juniors, 140 (23.6%) sophomores, 286 (48.3%) freshman, and 32 (5.4%) 
people who categorized themselves as “unknown.” The majority of the participants were 
single (76.2%) followed by those who were married (14.0%), other (8.1%; in a 
committed relationship), and divorced (1.7%).  
Belief-based variables. The belief-based variables classified as predisposing 
variables include health locus of control and religiousness/spirituality. Health Locus of 
Control was measured by the Multidimensional Health Locus of Control scale (MHLC; 
Wallston et al., 1976b). Ratings on the MHLC provide scores of three subscales; 
internality, powerful others externality, and chance externality. Higher ratings on a 
subscale indicated a higher orientation towards that locus of control. The MHLOC has 
been used in several previous studies of various populations which provide normative 
data that allows the interpretation of scores in these participants by comparing them with 
the distribution of scores from other individuals. The scores of the current participants 
were compared to existing normative data drawn from a sample of college students (N = 
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85; Wallston & Wallston, 1979). Participants’ characteristics and response rates are 
summarized in Table 13. The data show that the current sample demonstrated higher 
average internal and chance locus of control and lower powerful others locus of control 
than the norms obtained from a general college sample ranging from small (0.16) to 
moderate (-0.58) effect sizes. The largest effect size was seen on the powerful others 
subscale.  
The other belief-based predisposing variable assessed in this study was 
religiousness/spirituality. For the purposes of this study, R/S was measured using the 
Brief Multidimensional Measure of Religiousness/Spirituality (BMMRS: Fetzer 
Institute/National Institute on Aging Working Group, 1999). The BMMRS groups items 
into 12 subscales (daily spiritual experiences, meaning, values/beliefs, forgiveness, 
private religious practices, religious and spiritual coping, religious support, religious/ 
spiritual history, commitment, organizational religiousness, religious preference, and 
overall self-ranking). The Meaning and religious preference subscales were not included 
in this study due to the lack of a short form of the meaning subscale and the open-ended 
 
Table 13 
MHLC Outcomes and Comparisons (n = 592) 
  
Study sample 
────────── 
Normsa 
─────────── General 
population ESb Variables M SD M SD 
Locus of control  
Internal 26.3 4.1 25.6 4.7 0.2 
Chance 17.9 4.1 16.4 4.9 0.3 
Powerful others  15.2 4.4 17.7 4.2 -0.6 
aU.S. college student population, N = 85 (Wallston & Wallston, 1979). 
b Effect size represents Cohen’s d. 
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format of the religious preference subscale. 
 The scores of participants in this study were compared to existing normative data 
for the general adult population (Fetzer Institute/National Institute on Aging Working 
Group, 1999, Appendix A, p. 89). Normative data for the general population is available 
for individual items associated with each subscale, but not the overall subscales 
themselves. Norms are not provided for items in the religious/spiritual history, 
commitment, and religious preferences subscales as these items use dichotomous 
response styles or open ended questions. Participant responses and comparisons to 
normative data are presented in Table 14. It is important to note that lower item and 
subscale scores indicate a higher endorsement of that item or subscale. Participants in this 
study demonstrated higher rates of daily spiritual experiences, religious/spiritual values/ 
beliefs, forgiveness, religious support, and self-rating of religiousness than the general 
population. With regard to private religious practices, religious and spiritual coping, and 
organization religiousness, participants in this study had higher scores than the general 
population on most items with the exception of items assessing the practice of meditation 
(d = 0.85) and scripture reading (d = 1.00), decision making without reliance on god (d = 
0.01), and participation in religious activities outside of religious services (d = 0.02).  
Effect sizes for item differences ranged from very small (0.01) to large (-2.58) 
with the largest effect size demonstrated on the values/belief item assessing the extent to 
which individuals belief god watches over them. Overall, participants in this study 
endorsed higher levels of religiousness and spirituality than the general population.  
Enabling variables. The enabling variables assessed in this study included  
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Table 14 
BMMRS Subscale and Item Outcomes and Comparisons (n = 592) 
  
Study sample 
────────── 
Normsa 
─────────── General 
population ESb Religiousness/spirituality M SD M SD 
Daily spiritual experiences 16.3 8.8 
 Feel god’s presence 2.7 1.7 3.8 1.7 -0.6 
 Find comfort in religion 2.7 1.8 3.8 1.7 -0.6 
 Feel inner peace 2.9 1.4 3.7 1.4 -0.6 
 Desire to be closer to god 2.6 1.7 3.9 1.6 -0.8 
 Feel god’s love 2.7 1.7 3.9 1.6 -0.8 
 Touched by creation 2.7 1.5 4.3 1.5 -1.1 
Values/beliefs 3.2 1.2 
 God watches over me 1.4 0.8 3.4 0.8 -2.6 
 Desire to reduce pain 1.8 0.7 2.7 0.8 -1.2 
Forgiveness 5.1 2.2 
 Forgiven self 1.9 0.8 3.2 0.9 -1.5 
 Forgiven others 1.7 0.8 3.3 0.8 -2.0 
 Know that god forgives 1.6 1.0 3.6 0.8 -2.3 
Private religious practices 22.5 9.8 
 Private prayer 3.2 2.6 5.5 2.5 -0.9 
 Meditation 5.6 2.5 3.4 2.7 0.8 
 Scripture reading 4.2 2.5 2.2 1.4 1.0 
Religious and spiritual coping 18.6 3.9 
 Life is part of a larger force 2.1 1.1 2.4 1.1 -0.2 
 Work with god 2.2 1.1 2.5 1.0 -0.2 
 Look to god for strength 1.8 1.1 2.9 1.1 -1.0 
 Feel god is punishing 3.6 0.7 3.7 0.6 -0.2 
 Wonder in abandoned 3.8 0.5 3.8 0.5 -0.1 
 Make sense without god 3.0 1.0 3.0 1.0 0.0 
Religious support 10.3 3.0 
 Help with illness 1.9 1.1 3.2 0.9 -1.2 
 Help with problem 1.9 1.1 3.3 0.9 -1.4 
 Make too many demands 3.4 0.8 3.5 0.7 -0.2 
 Critical of me 3.2 0.9 3.7 0.7 -0.6 
Religious/spiritual history 4.8 0.9 
Commitment 1.9 1.0 
Organizational religiousness 6.3 3.1 
 Service attendance 2.8 1.6 3.6 2.8 -0.4 
 Other activities 3.5 1.8 3.4 2.7 0.0 
Self-rating of religiousness 3.9 1.8 
 Religious strength 2.0 1.1 2.7 1.0 -0.6 
 Spiritual strength 1.9 0.9 2.7 0.9 -0.9 
a Fetzer Institute/National Institute on Aging Working Group (1999; Appendix A), norms were determined as part of 
the General Social Survey. 
b  Effect size represents Cohen’s d. 
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demographic variables that allow or impede the utilization of health services. These 
include factors such as socioeconomic status, health insurance status, and employment 
status. Participant characteristic regarding these variables are presented in Table 12. With 
regard to employment, educational funding and income, the majority of the participants 
were unemployed (46.8%) followed by those who worked part-time (39.4%) and those 
who worked full-time (7.6%). Most of the participants classified themselves as 
“dependent” (63.9%) upon their parents for financial support. Of those who were 
dependent on their parents for financial support, the majority (43.6%) reported annual 
parental incomes between $60,000 and $124,999. In contrast, the majority of those who 
classified themselves as “independent” (36.1%) reported an annual personal income of 
less than $10,000 (38.6%). Overall, most of the participants had health insurance 
provided by their parents (68.4%) and were unaware of whether or not their insurance 
covered CAM practices (49.5%).  
Need variables. The variables classified as need variables reflect various aspects 
of health and mental health. These were assessed through self-reported endorsements of 
physical and mental health conditions and scores on Version 2.0 of the Short-Form 
Health Survey (SF-36v2; Ware et al., 2000). Endorsement of physical and mental health 
conditions was assessed with two yes/no questions (e.g., Have you ever been diagnosed 
with a chronic physical health condition by a licensed medical practitioner?) and two 
open-ended questions (If yes what is the condition?). Participants’ responses on these 
questions are summarized in tables 12 and 15-16. Thirty-seven percent of the sample 
endorsed having a physical (18.2%) and/or mental health condition (18.8%). The 
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participants had a variety of physical health conditions (see Table 15) with the majority 
of individuals with physical health conditions reporting respiratory problems (65.7%), 
followed by gastrointestinal problems (13.9%), other conditions (10.9%), pain related 
conditions and metabolic/endocrine problems (8.3% each), musculo-skeletal problems 
(5.6%), viral/immune problems (3.7% ), and skin problems (2.8%). Participants also 
reported a variety of mental health conditions (see Table 16) with the majority of 
individuals with these diagnoses reporting mood disorders (55.0%) followed by anxiety 
disorders (42.3%), childhood disorders (24.3%), and other disorders (7.2%).  
As stated previously, The SF-36v2 was used to assess participants’ physical and 
mental health status. This measure groups items into eight subscales: physical functioning 
(PF), role-physical functioning (RP), bodily pain (BP), general health (GH), vitality (VT), 
social functioning (SF), role-emotional functioning (RE), and mental health (MH); which 
are then combined to form the physical and mental component summary scores (PCS and 
MCS). Normative data allow for interpretation of the SF-36v2 subscales and summary 
measure scores in our sample by comparing them with the distribution of scores for other 
individuals. The scores of the current participants were compared to existing normative 
data drawn from the general U.S. adult population (N = 6742). Patient characteristics and 
responses are summarized in Table 17.  
 The data demonstrate that participants in this study had a higher average PCS 
score (M = 54.3, SD =6.62) and lower average MCS score (M = 44.3, SD = 11.0) in 
comparison to the normal population with moderate effect sizes for both scores (0.52 and 
-0.54, respectively). Participants’ average scores on the physical functioning (M = 53.2,  
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Table 15 
Participants’ Reported Physical Conditions 
Physical conditiona No. % 
Respiratory problems 71 65.7 
 Asthma 69 63.9 
 Sleep apnea 1 0.9 
 Xneophrenic granlunoma 1 0.9 
Gastrointestinal problems 15 13.9 
 Acid reflex 3 2.8 
 Celiac disease 2 1.9 
 Colitis 1 0.9 
 Colonitis 1 0.9 
 Hyperemesis gravidarum 1 0.9 
 Ibs 5 4.6 
 Ulcerative colitis 1 0.9 
 Ulcers  1 0.9 
Other conditions 11 10.2 
 Anemia 1 0.9 
 Chronic kidney disease 1 0.9 
 Epilepsy 2 1.9 
 Hearing impairment 1 0.9 
 Mitro-valve prolapse  1 0.9 
 Optic nerve atrophy 1 0.9 
 Pcos 3 2.8 
 Chronic kidney disease 1 0.9 
Pain-related conditions 9 8.3 
 Fibromyalgia 1 0.9 
 Ankylosing spondylitis 1 0.9 
 Migraines 4 3.7 
 Headaches 1 0.9 
 Reflex sympathetic dystrophy 1 0.9 
 Neuropathy 1 0.9 
Metabolic/endocrine problems 9 8.3 
 Diabetes 6 5.6 
 Hypothyroidism 1 0.9 
 Insulin resistance (pre-diabetic) 2 1.9 
Musculo-skeletal problems 6 5.6 
 Arthritis 1 0.9 
 Muscular dystrophy 1 0.9 
 Plantar fasciitis 1 0.9 
 Osteoporosis 1 0.9 
 Scoliosis 1 0.9 
 Tendonitis 1 0.9 
Viral/immune problems 4 3.7 
 Epstein bar 1 0.9 
 Graves’ disease 1 0.9 
 Chronic fatigue syndrome 1 0.9 
 Hashimotos thyroiditis 1 0.9 
Skin problems 3 2.8 
 Eczema 2 1.9 
 Urticaria pigmentosa 1 0.9 
a Participants may have more than one physical health condition. 
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Table 16 
Participants’ Reported Mental Health Conditions 
Mental health conditiona No. % 
Mood disorders 61 55.0 
 Depression 56 50.5 
 Bipolar disorder 5 4.5 
Anxiety disorders 47 42.3 
 Anxiety 34 30.6 
 OCD 9 8.1 
 PTSD 4 3.6 
Childhood disorders 27 24.3 
 ADHD 26 23.4 
 Autism 1 0.9 
Other disorders 8 7.2 
 Borderline personality disorder 1 0.9 
 Eating disorder 1 0.9 
 Insomnia  2 1.8 
 Somatophorm disorder 1 0.9 
 Tourette’s syndrome 1 0.9 
 Trichotillomania 2 1.8 
a Participants may have more than one mental health condition. 
 
Table 17 
SF-36(v.2) Multidimensional Health Outcomes and Comparisons (n = 592) 
 Study sample 
────────── 
Normsa
────────── General 
population ESb SF-36 Scale Scores  M SD M SD 
PCS 54.3 6.6 50.0 10.0 0.5 
MCS 44.3 11.0 50.0 10.0 -0.5 
Physical functioning  53.2 8.1 50.0 10.0 0.4 
Role-emotional functioning  45.4 10.8 50.0 10.0 -0.4 
Role-physical functioning  52.4 6.9 50.0 10.0 0.3 
Social functioning  47.2 9.2 50.0 10.0 -0.3 
Mental health  46.8 9.2 50.0 10.0 -0.3 
Bodily pain 51.0 7.9 50.0 10.0 0.1 
Vitality  49.0 8.9 50.0 10.0 -0.1 
General health  51.0 8.6 50.0 10.0 0.1 
Social functioning  47.2 9.2 50.0 10.0 -0.3 
Mental health  46.8 9.2 50.0 10.0 -0.3 
aGeneral U.S. adult population, N = 6742 (Ware et al., 2000). 
b Effect size represents Cohen’s d. 
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Intercorrelations among Outcome Variables 
 
To address research question five, intercorrelations among outcome variables 
were examined by calculating Pearson correlation coefficients for all outcome variables. 
To ensure selection of the appropriate correlational analysis Shapiro-Wilk tests of 
normality were calculated for each outcome variable. These analyses revealed that all 
outcome variables significantly deviated from a normal distribution. However, 
examination of the plots for these variables indicated that while they were slightly 
skewed this was not meaningful. Examination of both parametric and non-parametric 
correlations between the outcome variables and all other study variables revealed no 
meaningful differences. Therefore, parametric correlations were calculated. Table 18 
shows the correlation matrix for all outcome variables.  
The correlational analysis revealed 64/66 significant correlation coefficients that 
ranged from .08 to .83. Moderate to large correlations were observed between the lifetime 
use of CAM practices and their associated past 12 month use with the exception of 
manipulative/body-based practices which were only slightly correlated. Large 
correlations were observed between lifetime use of all CAM therapies and lifetime use of 
mind-body medicine (.84), followed by past 12 month use of mind-body medicine (.67), 
lifetime use of bio-based therapies (.62), lifetime use of alternative medicine practices 
(.61), past 12 month use of bio-based therapies (.55), and past 12 month use of alternative 
medicine practices (.52). Similarly correlations were seen between these variables and 
past 12 month use of all CAM therapies. This suggests that the overall use of CAM 
therapies is most accounted for by the use of mind-body medicines, alternative medicine  
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Table 18 
Correlations Among Outcome Variables 
  1 2 3 4 5 6 7 8 9 10 11 
1 -- 
2 .828** -- 
3 .425** .365** -- 
4 .428** .427** .805** -- 
5 .102* .122** .107** .135** -- 
6 .214** .192** .223** .213** .241** -- 
7 .292** .239** .351** .297** .096* .269** -- 
8 .258** .249** .299** .273** .084* .279** .772** -- 
9 .425** .364** .268** .219** .061 .120** .197** .185** -- 
10 .328** .321** .196** .183** .061 .113** .154** .186** .741** -- 
11 .612** .520** .625** .549** .414** .361** .842** .670** .404** .312** -- 
12 .540** .566** .533** .570** .198** .623** .690** .830** .340** .340** .794** 
 
Note. 1 = total lifetime use of alternative medicine, 2 = total past 12 month use of alternative medicine, 3 = 
total lifetime use of bio-based therapies, 4 = total past 12 month use of bio-based therapies, 5 = total 
lifetime use of manipulative therapies, 6 = total past 12 month use of manipulative therapies, 7 = total 
lifetime use of mind-body medicine, 8 = total past 12 month use of mind-body medicine, 9 = total lifetime 
use of energy therapies, 10 = total past 12 month use of energy therapies 11= total lifetime use of all CAM 
therapies, 12 = total past 12 month use of all CAM therapies.  
 
* p < 0.05. 
** p < 0.01. 
 
practices, and biologically based practices. Moderate correlations were found between the 
use of alternative medicine systems and biologically based practices, the use of 
alternative medicine systems and energy therapies, the use of biologically based practices 
and energy therapies, and energy therapies and lifetime and past 12 month use of all 
CAM practices.  
 As a whole, the correlation matrix indicates consistent overlap among outcome 
variables in a direction that would be expected. The extent of the relationships between 
use of individual CAM domains and overall lifetime and past 12 month use of all CAM 
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therapies suggests that the combination of variables may be appropriate, but does not 
suggest that this is entirely necessary.  
 
Correlations among Patient Characteristics and Outcomes 
 
 To address research question six, correlations between the t outcome variables 
and the predictor variables were examined. Table 19 demonstrates the correlations 
between outcome variables and predisposing variables of the sociobehavioral model, 
Table 20 demonstrate the correlations between the outcome variables and enabling 
variables of the sociobehavioral model, and Table 21 demonstrates the correlations 
between the outcome variables and need variables of the sociobehavioral model.  
 
Predisposing Variables and Outcomes 
The analysis of correlations between predisposing variables and outcome 
variables yielded 51/228 statistically significant correlation coefficients. All significant 
correlations were small ranging from .08 to .23. The most consistent correlations were 
between age and the outcome variables with the largest correlations between age and 
lifetime use of all CAM therapies (0.23), past 12 month use of manipulative/body based 
therapies (0.228), past 12 month use of all CAM therapies (0.224), lifetime use of 
manipulative/body based therapies (0.219), and lifetime use of mind-body practices 
(0.205) such that greater age was associated with greater use of CAM. Other significant 
correlations were seen between the outcome variables and internal locus of control, 
chance locus of control, powerful others locus of control, biological sex, and religious 
support (see Table 20). Specifically, greater use of CAM practices was associated with  
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lower orientations towards an internal, chance, or powerful others locus of control, 
female sex, and lower religious support. 
 
Enabling Variables and Outcomes 
 Table 20 displays the correlations between enabling variables and the outcome 
variables. This analysis revealed 26/72 statistically significant correlations ranging from 
.08 to .20. The most consistently significant correlations were found between dependency 
status, employment status, and insurance coverage of CAM and CAM use. Specifically, 
greater CAM use was associated with a lower level of financial dependency, greater 
employment, and lower insurance coverage of CAM practices. 
 
Need Variables and Outcomes 
 Table 21 presents the correlation coefficients between the outcome variables and 
need variables. This analysis revealed 82/144 statistically significant correlations ranging 
from .08-.24. Statistically significant correlations were seen between physical health 
outcomes and CAM use such that poorer physical health, greater physical health 
diagnoses, and poorer role physical functioning was associated with greater CAM use. 
This was true for most CAM practices except the use of energy therapies and 
manipulative/body-based therapies. 
 
Selection of Predictor Variables 
 
 The following section addresses research question 8 by testing the predictive 
efficacy of the sociobehavioral model of healthcare utilization for CAM use outcomes. In 
69 
 
  
order to maximize power and minimize error, it was important for the regression models 
included a limited number of predictor variables with the strongest evidence of 
predictability based on previous research. This number was based on the conventional 
standard of approximately one predictor per 10-15 observations (Stevens, 2009). 
Several important factors were considered when determining the inclusion of 
specific independent variables in the model. First, final predictors were included only if 
there was a theoretical rational based on previous research exploring CAM use in adult 
populations. It was essential that the final model for each domain of CAM therapy 
include variables representative of the components (predisposing, enabling, and need 
variables) of the sociobehavioral model of healthcare utilization.  
The final regression analyses included 11 predictors: college attended, age, sex, 
internal LOC, chance LOC, dependency status, employment status, insurance coverage of 
CAM, mental health diagnoses, MCS, and bodily pain (Figure 6). Correlational analyses 
of relationships amongst selected predictors variables revealed small to moderate 
correlations between predictor variables that did not pose a problem with multicolinearity 
(Table 22). Additionally, the variance inflation factor (VIF) for each predictor variable 
was examined. All VIF’s fell within the acceptable range (less than 10). 
 
Theoretical 
level 
Predisposing 
variables 
Enabling 
variables 
Need 
variables 
CAM utilization 
 
Predictors Demographics Resources Evaluated Need CAM Outcomes 
 College attended 
Biological sex 
Age 
 
Health Beliefs 
Internal LOC 
Chance LOC 
Dependency  
Employment 
Insurance 
Coverage 
Mental health diagnoses 
 
Perceived Need 
MCS 
BP 
 Lifetime CAM 
users 
Last 12 month 
CAM users 
 
Figure 6. Final regression model. 
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Multivariate Prediction of Outcomes Using Linear Regression 
 
 The subsequent set of regression analyses investigated the predictability of the 11 
variable model on the lifetime and past 12 month use of each of the five domains of 
CAM practices and the associated composite scores using simultaneous entry multiple 
linear regression. In simultaneous entry multiple linear regression interpretation of the 
standardized beta weights of the predictors allows conclusions to be drawn regarding the 
contribution of each predictor to the model fit.  
 
Alternative Medicine Systems 
 Results of the simultaneous entry multiple linear regression examining the 
prediction of lifetime use of alternative medicine systems yielded a statistically 
significant model with an R2 of .11, F(11,580) = 6.28, p <.001. This suggests that 11% of 
the total variance in the lifetime use of alternative medicine systems was accounted for by 
the set of predictors. Standardized beta weights revealed that age (β = .144), sex (β = 
.087), dependency status (β = -.108), and bodily pain (β = -.091) were significantly 
predictive of higher rates of lifetime use of alternative medicine systems. These data 
suggest participants who were older, female, financially independent, and had worse 
bodily pain used more alternative medicine systems in their lifetime. In contrast, college 
attended, locus of control, employment status, and insurance coverage of CAM were 
considered less important in predicting the lifetime use of alternative medicine systems 
(see Table 23). 
 With regard to the past 12 month use of alternative medicine systems, the  
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Table 23  
 
Multiple Regression Model Predicting the Lifetime Use of Alternative 
Medicine Systemsa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .020 .006 .144 .002 
Sex .121 .057 .087 .033 
College attended -.012 .080 -.006 .884 
Internal LOC .011 .007 .070 .087 
Chance LOC -.012 .007 -.076 .065 
Dependency status -.151 .066 -.108 .024 
Employment status .014 .033 .018 .674 
Insurance coverage of CAM -.061 .031 -.081 .049 
Mental health DX .047 .075 .027 .533 
MCS -.003 .003 -.050 .259 
Bodily pain -.008 .003 -.091 .027 
(Constant) .316 .385   .412 
a Model summary: p < .001, R = .33, R2 = .11, adjusted R2 = . 09. 
 
 
 
regression analysis yielded a statistically significant model with an R2 of .071, F(11,580) 
= 4.00, p <.001; suggesting that 7.1% of the total variance in the past 12 month use of 
alternative medicine systems was accounted for by the set of predictors. Examination of 
the standardized beta weights of the predictors revealed that sex (β = .096), and chance 
locus of control (β = -.083) were the only significant predictors of the past 12 month use 
of alternative medicine systems. This suggests that female participants and those with a 
lower orientation towards a chance locus of control used more alternative medicine 
systems in the past 12 months (see Table 24).  
 
 
73 
 
  
Table 24 
 
Multiple Regression Model Predicting the Past 12 Month Use of 
Alternative Medicinea 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .007 .005 .062 .189 
Sex .109 .047 .096 .021 
College attended -.065 .067 -.040 .333 
Internal LOC .007 .006 .056 .182 
Chance LOC -.011 .006 -.083 .046 
Dependency status -.102 .055 -.090 .065 
Employment status .010 .028 .015 .726 
Insurance coverage of CAM -.040 .026 -.065 .124 
Mental health DX .033 .062 .024 .594 
MCS -.003 .002 -.068 .127 
Bodily pain -.005 .003 -.073 .082 
(Constant) .467 .320   .145 
a Model summary: p < .001, R = .27, R2 = .07, adjusted R2 = . 05 
 
 
Biologically Based Therapies 
 Results of the simultaneous entry multiple linear regression examining the 
prediction of lifetime use of biologically based therapies yielded a statistically significant 
model with an R2 of .09, F(11,580) = 5.33, p <.001. This suggests that 9.0% of the total 
variance in the lifetime use of biologically based therapies was accounted for by the set 
of predictors. Standardized beta weights revealed that age (β = .09), sex (β =.10), 
dependency status (β = -1.11), and insurance coverage of CAM (β = -.09) were 
significantly predictive of higher rates of lifetime use of biologically based therapies. 
Bodily pain (β = -.08) also approached significance as a predictor of lifetime use of 
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biologically based therapies. These data suggest participants who were older, female, 
financially independent, and did not have insurance coverage of CAM used more 
biologically based therapies in their lifetime (see Table 25). 
 With regard to the past 12 month use of biologically based therapies, the 
regression analysis yielded a statistically significant model with an R2 of .078, F(11,580) 
= 4.45, p <.001, suggesting that 7.8% of the total variance in the past 12 month use of 
biologically based therapies was accounted for by the set of predictors. Table 26 
demonstrates that examination of the standardized beta weights of the predictors revealed 
that sex (β = .11) and bodily pain (β = -1.0) were the only significant predictors of the  
 
Table 25 
Multiple Regression Model Predicting the Lifetime Use of Biologically 
Based Therapiesa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .012 .006 .091 .049 
Sex .129 .052 .101 .014 
College attended -.032 .074 -.018 .670 
Internal LOC .000 .006 -.002 .965 
Chance LOC .001 .006 .006 .893 
Dependency status -.142 .062 -.111 .021 
Employment status .013 .031 .019 .660 
Insurance coverage of CAM -.061 .029 -.088 .035 
Mental health DX .110 .069 .070 .111 
MCS -.003 .002 -.061 .165 
Bodily pain -.006 .003 -.080 .053 
(Constant) .514 .356   .149 
a Model summary: p < .001, R = .30, R2 = .09, adjusted R2 = . 07 
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Table 26 
 
Multiple Regression Predicting the Past 12 Month Use of Biologically 
Based Therapiesa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .007 .005 .065 .163 
Sex .120 .044 .113 .007 
College attended -.042 .062 -.028 .498 
Internal LOC .000 .005 .003 .943 
Chance LOC -.005 .005 -.040 .334 
Dependency status -.075 .052 -.071 .147 
Employment status .048 .026 .080 .062 
Insurance coverage of CAM -.016 .024 -.028 .498 
Mental health DX .105 .058 .080 .071 
MCS -.001 .002 -.024 .590 
Bodily pain -.006 .003 -.100 .017 
(Constant) .366 .299   .222 
a Model summary: p < .001, R = .28, R2 = .078, adjusted R2 = . 06. 
 
 
 
past 12 month use of bodily based therapies. This suggests that female participants and 
those who experience more bodily pain used more alternative bodily based therapies in 
the past 12 months. 
 
Manipulative and Body-Based Methods 
Results of the simultaneous entry multiple linear regression examining the 
prediction of lifetime use of manipulative and body based methods yielded a statistically 
significant model with an R2 of .078, F(11,580) = 64.40, p <.001. This suggests that 7.7% 
of the total variance in the lifetime use of manipulative and body based methods was 
accounted for by the set of predictors. Standardized beta weights revealed that sex (β 
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=.22) was the only significant predictor of lifetime use of manipulative and body based 
methods. These data suggest that female participants used more manipulative and body 
based methods in their lifetime (see Table 27).  
With regard to the past 12 month use of manipulative and body based methods, 
the regression analysis yielded a statistically significant model with an R2 of .104, F 
(11,580) = 6.14, p <.001, suggesting that 10.4% of the total variance in the past 12 month 
use of manipulative and body based methods was accounted for by the set of predictors. 
Examination of the standardized beta weights of the predictors revealed that sex (β = 
.219), employment status (β = .108) and bodily pain (β = -.155) were significant 
predictors of the past 12 month use of manipulative and body based methods. This 
 
Table 27 
Multiple Regression Model Predicting the Lifetime Use of Manipulative 
and Body-Based Methodsa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age -.011 .008 -.066 .156 
Sex .353 .066 .222 .000 
College attended -.167 .093 -.075 .074 
Internal LOC .004 .008 .022 .601 
Chance LOC -.010 .008 -.051 .219 
Dependency status -.056 .077 -.035 .468 
Employment status .056 .039 .063 .144 
Insurance coverage of CAM -.064 .036 -.074 .078 
Mental health DX .089 .087 .045 .309 
MCS .001 .003 .016 .722 
Bodily pain -.004 .004 -.038 .364 
(Constant) 2.230 .448   .000 
a Model summary: p < .001, R = .28, R2 = .078, adjusted R2 = . 06. 
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suggests that female participants, those who were employed and those with a higher 
amount of bodily pain used more manipulative and body based methods in the past 12 
months (see Table 28). 
  
Mind Body Interventions 
 Table 29 presents the results of the simultaneous entry multiple linear regression 
examining the prediction of lifetime use of mind body interventions. This analysis 
yielded a statistically significant model with an R2 of .116, F(11,580) = 6.89, p <.001. 
This suggests that 11.6% of the total variance in the lifetime use of mind body 
interventions was accounted for by the set of predictors. Standardized beta weights 
 
Table 28 
Multiple Regression Model Predicting the Past 12 month Use of 
Manipulative and Body-Based Methodsa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age -.012 .008 -.069 .135 
Sex .382 .071 .219 .000 
College attended -.056 .101 -.023 .580 
Internal LOC -.006 .008 -.027 .504 
Chance LOC -.001 .008 -.005 .899 
Dependency status -.114 .083 -.065 .174 
Employment status .106 .042 .108 .011 
Insurance coverage of CAM -.031 .039 -.032 .433 
Mental health DX .047 .094 .022 .618 
MCS -.001 .003 -.011 .802 
Bodily pain -.016 .004 -.155 .000 
(Constant) 1.466 .483    .003 
a Model summary: p < .001, R = .32, R2 = .104, adjusted R2 = . 087. 
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Table 29 
Multiple Regression Model Predicting the Lifetime Use of Mind Body 
Interventionsa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .004 .016 .012 .794 
Sex .712 .139 .207 .000 
College attended -.304 .197 -.063 .123 
Internal LOC .036 .017 .090 .029 
Chance LOC -.041 .016 -.101 .013 
Dependency status -.336 .164 -.098 .040 
Employment status -.082 .081 -.042 .315 
Insurance coverage of CAM -.028 .077 -.015 .720 
Mental health DX .073 .184 .017 .691 
MCS -.022 .007 -.148 .001 
Bodily pain -.017 .008 -.083 .043 
(Constant) 3.553 .946   .000 
a Model summary: p < .001, R = .34, R2 = .116, adjusted R2 = . 099. 
 
revealed that sex (β = .207), internal LOC (β = .090), chance LOC (β = -.101), 
dependency status (β = -.098), MCS (β = -.148), and bodily pain (β = -.083) were 
significantly predictive of higher rates of lifetime use of mind body interventions. These 
data suggest participants who were older, female, had higher internal LOC, lower chance 
LOC, were financially independent, had poorer mental health, and had worse bodily pain 
used more mind body interventions in their lifetime.  
When predicting the past 12 month use of mind body interventions, the regression 
analysis yielded a statistically significant model with an R2 of .105, F(11,580) = 6.18, p 
<.001, suggesting that 10.5% of the total variance in the past 12 month use of mind body 
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interventions was accounted for by the set of predictors. Table 30 presents the 
standardized beta weights of the predictors. This analysis revealed that sex (β = .158), 
chance locus of control (β = -.115), and MCS (β = -.180) were the only significant 
predictors of the past 12 month use of mind body interventions. This suggests that female 
participants and those with a lower orientation towards a chance locus of control and 
poorer mental health user more mind body interventions in the past 12 months.  
 
Energy Medicine 
Results of the simultaneous entry multiple linear regression examining the 
prediction of lifetime use of energy medicine yielded a statistically significant model with 
 
Table 30 
Multiple Regression Model Predicting the Past 12 Month Use of Mind 
Body Interventionsa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age -.013 .014 -.044 .339 
Sex .462 .119 .158 .000 
College attended -.226 .169 -.055 .182 
Internal LOC .024 .014 .069 .091 
Chance LOC -.040 .014 -.115 .005 
Dependency status -.193 .140 -.066 .169 
Employment status -.008 .070 -.005 .909 
Insurance coverage of CAM -.083 .066 -.052 .209 
Mental health DX .150 .158 .042 .341 
MCS -.023 .006 -.180 .000 
Bodily pain -.006 .007 -.035 .387 
(Constant) 3.052 .811   .000 
a Model summary: p < .001, R = .324, R2 = .105, adjusted R2 = . 088. 
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an R2 of .059, F(11,580) = 3.28, p <.001. This suggests that 5.9% of the total variance in 
the lifetime use of energy medicine was accounted for by the set of predictors. 
Standardized beta weights revealed that chance LOC (β = -.112), internal LOC (β = 
.106), and dependency status (β = -.107) were significantly predictive of higher rates of 
lifetime use of energy medicine. These data suggest participants who had a lower 
orientation towards a chance LOC, higher orientation towards and internal LOC, and 
were financially independent used more energy medicine in their lifetime (see Table 31).  
 Table 32 presents the results of the simultaneous entry multiple linear regression 
examining the prediction of the past 12 months use of energy medicine. The regression 
analysis yielded a statistically significant model with an R2 of .040, F(11,580) = 2.22, 
 
Table 31 
Multiple Regression Model Predicting the Lifetime Use of Energy Medicinea 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age -.001 .002 -.020 .671 
Sex -.010 .020 -.021 .613 
College attended -.031 .028 -.047 .267 
Internal LOC .006 .002 .106 .012 
Chance LOC -.006 .002 -.112 .008 
Dependency status -.051 .023 -.107 .029 
Employment status .000 .011 -.002 .968 
Insurance coverage of CAM -.017 .011 -.065 .126 
Mental health DX .020 .026 .035 .441 
MCS -.001 .001 -.039 .390 
Bodily pain -.001 .001 -.024 .576 
(Constant) .201 .134   .132 
a Model summary: p < .001, R = .242, R2 = .059, adjusted R2 = . 041. 
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Table 32 
Multiple Regression Model Predicting the Past 12 Months Use of Energy 
Medicinea 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .001 .002 .026 .585 
Sex -.018 .015 -.049 .243 
College attended -.015 .021 -.029 .490 
Internal LOC .003 .002 .078 .066 
Chance LOC -.003 .002 -.061 .148 
Dependency status -.011 .018 -.031 .533 
Employment status -.017 .009 -.085 .050 
Insurance coverage of CAM -.008 .008 -.039 .364 
Mental health DX .037 .020 .085 .061 
MCS -.001 .001 -.060 .184 
Bodily pain .000 .001 -.014 .747 
(Constant) .110 .102   .283 
a Model summary: p < .001, R = .201, R2 = .041, adjusted R2 = . 022. 
 
p =.012, suggesting that 4.0% of the total variance in the past 12 month use of energy 
medicine was accounted for by the set of predictors. Examination of the standardized beta 
weights of the predictors revealed that none of the variables were significant predictors of 
the use of energy medicine in the past 12 months. Employment status (β = -.085) 
approached significant as a predictor.  
 
All CAM Practices 
 The final simultaneous entry multiple linear regression examined the prediction of 
lifetime and past 12 month use of all CAM practices. Table 33 presents the results of the 
analysis of lifetime use of all CAM practices. This analysis yielded a statistically  
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Table 33 
Multiple Regression Model Predicting the Lifetime Use of All CAM 
Practicesa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age .024 .024 .045 .310 
Sex 1.305 .211 .242 .000 
College attended -.546 .298 -.072 .068 
Internal LOC .057 .025 .090 .022 
Chance LOC -.068 .025 -.108 .006 
Dependency status -.736 .248 -.136 .003 
Employment status .002 .123 .001 .990 
Insurance coverage of CAM -.231 .116 -.078 .047 
Mental health DX .339 .278 .051 .224 
MCS -.028 .010 -.120 .004 
Bodily pain -.035 .013 -.108 .006 
(Constant) 6.814 1.433   .000 
a Model summary: p < .001, R = .419, R2 = .176, adjusted R2 = . 160. 
 
significant model with an R2 of .176, F(11,580) = 11.25, p <.001. This suggests that 
17.6% of the total variance in the lifetime use of all CAM practices was accounted for by 
the set of predictors. Examination of the standardized beta weights of the predictors 
revealed that sex (β = .242), internal LOC (β = .090), chance LOC (β = -.108), 
dependency status (β = -.136), insurance coverage of CAM (β = -.078), MCS (β = -.120), 
and bodily pain (β = -.108) were all significantly predictive of higher rates of lifetime use 
of alternative medicine systems. These data suggest participants who were female, more 
oriented towards and internal LOC, less oriented towards a chance LOC, financially 
independent, had poorer mental health and had worse bodily pain used more CAM 
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practices in their lifetime. In contrast, age, college attended, employment status, and 
mental health diagnosis were considered less important in predicting the lifetime use of 
all CAM practices.  
 With regard to the past 12 month use of all CAM practices, the regression 
analysis yielded a statistically significant model with an R2 of .153, F(11,580) = 9.54, p 
<.001; suggesting that 15.3% of the total variance in the past 12 month use of all CAM 
practices was accounted for by the set of predictors. Examination of the standardized beta 
weights of the predictors revealed sex (β =.216), chance LOC (β = -.104), dependency 
status (β = -.101), MCS (β = -.137), and bodily pain (β = -.116) were all significant 
predictors of the past 12 month use of all CAM practices. This suggests that female 
participants, those with a lower orientation towards a chance LOC, who were financially 
independent, had poorer mental health, and greater bodily pain used more CAM practices 
in the past 12 months (see Table 34).  
 
Summary of Outcome Prediction 
 
In brief, all multiple linear regression analyses demonstrated the 11 variable 
multivariate predictive model was statistically significant. Biological sex, dependency 
status, chance LOC, MCS, and bodily pain were the most prominent predictors across the 
various outcome measures. Age, employment status, and insurance coverage of CAM 
were also predictive of some outcomes, but these were limited. Interestingly, college 
attended was not a significant predictor in any of the regression analyses. Frequency of 
statistical significance across the different predictors for all analyses are as follows: age  
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Table 34 
Multiple Regression Model Predicting the Past 12 Month Use of All 
CAM Practicesa 
 
  Coefficients 
──────────────────────── 
 Unstandardized 
─────────── 
Standardized 
─────────── 
Variable Β SE β P 
Age -.010 .022 -.021 .646 
Sex 1.055 .193 .216 .000 
College attended -.403 .274 -.059 .142 
Internal LOC .029 .023 .051 .200 
Chance LOC -.059 .023 -.104 .010 
Dependency status -.495 .227 -.101 .030 
Employment status .138 .113 .050 .222 
Insurance coverage of CAM -.177 .107 -.066 .097 
Mental health DX .373 .256 .062 .145 
MCS -.029 .009 -.137 .001 
Bodily pain -.034 .012 -.116 .004 
(Constant) 5.462 1.316   .000 
a Model summary: p < .001 1, R = .391, R2 = .153, adjusted R2 = . 137. 
 
(2/12), sex (10/12), college attended (0/12), internal LOC (3/12), chance LOC (6/12), 
dependency status (6/12), employment status (2/12), insurance coverage of CAM (2/12), 
mental health diagnoses (0/12), MCS (2/12), and bodily pain (6/12). Finally, the 
statistical significance between zero order correlations and outcomes is extremely similar 
to the significant variables among the multiple regression models. 
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CHAPTER V 
DISCUSSION 
 
 The three research objectives of this study were to: (a) evaluate the prevalence 
and utilization of CAM in a sample of college students in the western U.S.; (b) determine 
which sociobehavioral model variables (predisposing, enabling, and need) were related to 
CAM utilization; and (c) test the predictive efficacy of the sociobehavioral model of 
healthcare utilization in regards to CAM utilization. These three objectives were 
successfully accomplished through the implementation of an anonymous online survey to 
college students at two universities in the western U.S. In-depth review of the results for 
each objective were presented in the previous chapter. Thus, the discussion will focus on 
the comparison of these results to previous studies exploring predictors of CAM use, 
implications of the findings, limitations of the current study, and recommendations for 
future research. In order to facilitate coherency, this section of the paper is divided into 
the following sub-sections: (a) summary of results and comparison to other studies 
presented by research objective, (b) limitations of the present study, (c) implications of 
our findings, and (d) recommendations.  
 
Summary and Comparisons 
 
The Evaluation of CAM Utilization 
 Echoing previous research (Chng et al., 2003; Johnson & Blanchard, 2006) results 
of this study revealed CAM utilization among college students in the Western U.S. is 
prevalent and at a much higher rate than the general population. According to Kessler and 
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colleagues (2001), at least 67.6% of U.S. adults have used at least one CAM therapy in 
their lifetime while Barnes and colleagues (2008) found that 38.3% of U.S. adults used at 
least one type of CAM in the past 12 months. By using similar definitions of CAM as 
Barnes and colleagues, the present study found that 100% of participants used at least one 
CAM practice in their lifetime and 88% used at least one CAM practice in the past 12 
months. The rates of CAM use in this sample are also much higher than that seen in 
previous studies on college students. In a study exploring predictors of CAM and herbal 
supplement use in college students, LaCaille and Kuvaas (2010) found that 77.8% of 
their participants (n = 370) used at least one form of CAM in the past 12 months. The 
prevalence of CAM use in this study is higher than that of general population for all 
practices except Qi gong which is the same as that reported by Barnes and colleagues. In 
comparison to results presented by LaCaille and Kuvaas, the college students in this 
study had higher rates of use of homeopathy, naturopathy, and yoga and lower rates of 
acupuncture, Ayurveda, chiropractics, massage, Trager technique, Qi gong, nonvitamin 
supplements, and energy therapy (see Table 35).  
 This study also explored the frequency with which college students use CAM 
practices. According to Barnes and colleagues (2008), the CAM practices most 
frequently used by U.S. adults were nonvitamin or nonmineral natural products (17.7%), 
deep breathing (12.7%), meditation (9.4%), chiropractic or osteopathic manipulations 
(8.6%), massage (8.3%), and yoga (6.1%). Similarly, the top five most commonly used 
CAM practices in college students reported by LaCaille and Kuvaas (2010) included 
nonvitamin or nonmineral natural products (54.0%), massage (47.8%), relaxation  
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Table 35 
Comparison of CAM Use in This Study, General Population, and College Student 
Samples 
 
CAM practice 
Present study 
─────────── 
General US population 
(Barnes et al., 2008) 
───────────── 
College students 
(LaCaille & Kuvaas, 2010) 
─────────────── 
n % n % n % 
Alternative medicine systems 105 17.7 8,805 4.0   
 Acupuncture 7 1.2 3,141 1.4 11 3.0 
 Ayurveda  4 0.7 214 0.1 12 3.2 
 Homeopathy 62 10.5 3,909 1.8 22 5.9 
 Naturopathy 59 10.0 729 0.3 12 3.2 
 Traditional healer 6 1.0 812 0.4   
Manipulative and body based  340 57.4 40,090 18.4   
 Chiropractic or osteopathic  119 20.1 18,740 8.6 100 27.0 
 Massage 224 37.8 18,068 8.3 177 47.8 
 Feldenskreis 1 0.1 96 0.0   
 Alexander technique 7 1.2 134 0.1   
 Pilates  121 20.4 3,015 1.4   
 Trager 0 0.0 37 0.0 22 5.9 
Mind body medicine 442 74.7 76642 35.0   
 Biofeedback 10 1.7 362 0.2   
 Meditationa 212 35.8 20,541 9.4 162 43.8 
 Guided imagerya 69 10.5 4,866 2.2   
 Progressive relaxation 99 16.7 6,454 2.9   
 Deep breathing exercises 300 50.7 27,794 12.7   
 Hypnosis 29 4.9 561 0.2   
 Yoga 235 39.7 13,172 6.1 128 34.6 
 Tai chi 10 1.7 2,267 1.0   
 Qi gong 2 0.3 625 0.3 12 3.2 
Biologically based therapies 127 21.4 46,801 21.3   
 Chelation therapy 2 0.3 111 0.0   
 Nonvitamin supplements 80 13.5 38,797 17.7 199 54.0 
 Specialized diets 61 10.3 7,893 3.6   
Energy therapy 18 3.0 1,216 0.5 23 6.2 
 
techniques (43.8%; meditation and guided imagery), yoga (34.6%), and chiropractics 
(27.0%). The results of this study are consistent with the previous literature, 
demonstrating that the college students in this sample most commonly used deep 
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breathing exercises (50.7%), yoga (39.7%), massage (37.8%), meditation (35.8%), pilates 
(20.4%), and chiropractic or osteopathic manipulation (20.1%) within the past 12 months.  
Generally, CAM users have been described as wellness motivated and active 
health-care participants. However, the results of this study suggest there may be distinct 
types of CAM users: those who use CAM for preventative purposes (to promote 
wellness) and those who use it for curative purposes (to treat existing problems or 
alleviate pain). Studies that have explored distinctions between those who use CAM for 
preventative versus curative purposes have demonstrated differences in the rates of 
conventional medicine use, health behaviors, health status, age, and ethnicity of these 
groups (Davis, West, Weeks, & Sirovich, 2011; Kannan, Gaydos, Atherly, & Druss, 
2010).  
Traditionally, studies of CAM utilization have conceptualized users as a 
homogenous group solely differentiated by the modality of practice (Bonafede, Dick, 
Noyes, Klein, & Brown, 2008; Druss & Rosenheck, 1999; Orme-Johnson, 1987). 
Grouping all CAM users together in this way may undermine the development of a clear 
understanding of CAM utilization patterns, predictors of use, and the impact on 
conventional medical systems. Examining differences amongst individuals who use CAM 
for preventative versus curative purposes may clarify the understanding of whether or not 
increasing rates of CAM use reflection movement towards adoption of preventative 
healthcare practices or towards replacement of traditional healthcare treatment practices. 
While examining the differences between these types of CAM users was beyond the 
scope of the present study, we encourage future research exploring CAM utilization rates, 
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its functional purpose, and its impact on health adopt the practice of differentiating 
between different types CAM users.  
 
The Predictive Efficacy of the  
Sociobehavioral model   
One of the major aims of this study was to explore the application of the widely 
used sociobehavioral model of healthcare utilization (Andersen, 1995; Andersen & 
Newman, 1973) to the use of CAM. This aim was accomplished by first examining the 
relationship between model variables and CAM use, selecting predictor variables, and 
finally exploring the predictive efficacy of the model. Consistent with previous research 
(Kelner & Wellman, 1997; Sirois & Gick, 2002), the results of this study suggested that 
the sociobehavioral model of healthcare utilization may be successfully, albeit limitedly, 
applied to CAM utilization. Variables from all three domains of the sociobehavioral 
model (predisposing, enabling, and need variables) were significantly associated with 
CAM use across domains. The predisposing variables most consistently and significantly 
associated with CAM use were age, biological sex, and internal and chance LOC.  
The enabling variables most consistently and significantly associated with CAM use 
across domains were financial dependency, employment status, and insurance coverage 
of CAM. The need variables most consistently and significantly associated with CAM 
use across domains were mental health diagnoses, and the MCS, and BP components of 
the SF-36. These 10 model variables were used, along with college attended, in final 
analysis of the predictive efficacy of the model.  
 This study demonstrated that, in most cases, the sociobehavioral model of 
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healthcare utilization was predictive of CAM use. The most consistent predictors of 
CAM use were biological sex, dependency status, chance LOC, MCS, and BP. Age, 
employment status, and insurance coverage of CAM also showed so predictive efficacy, 
particularly for the use of alternative medicine systems, biologically based therapies, and 
manipulative and body-based therapies. Interestingly, college attended was not a 
significant predictor of any domain of CAM use, suggesting that these other variables 
were more influential in the decision to use CAM than one’s location.  
 Echoing previous research, CAM use was higher for individuals who were female 
(Barnes et al., 2004; Chng et al., 2003; Huang & Slap, 2004; Kelner & Wellman, 1997; 
Newberry et al., 2001; O’Callaghan & Jordan, 2003; Oldendick et al., 2000; Rafferty, 
McGee, Miller, & Reyes, 2002), more financially independent (Huang & Slap, 2004; 
Kelner & Wellman, 1997), had greater internal LOC (Chng et al., 2003; Sasagawa et al., 
2008), had more poorer mental health (Barnes et al., 2008; Hendrickson et al., 2006; 
Wahstrȏm et al., 2008), and experienced more bodily pain (Astin, 1998; Bell et al., 2006; 
Hendrickson et al., 2006; Thorne et al., 2002).  
With regard to HLOC, this study demonstrated that internal HLOC was a 
significant predictor for only lifetime use of mind-body medicine and energy therapies 
such that individuals with a higher internal HLOC were more likely to use these 
interventions. We also found that a lower chance HLOC was predictive of greater use of 
alternative medicine systems, mind-body medicine, and energy therapy. These results are 
consistent with previous research demonstrating that CAM use is higher in individuals 
with a higher internal HLOC than an external HLOC (Chng et al., 2003; Sasagawa et al., 
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2008) as a chance HLOC is considered an external HLOC. This implies that individuals 
who attribute their health outcomes to their personal behavior or effort are more likely to 
use CAM than those who attribute their health outcomes to chance or the actions of other 
sources. 
Interestingly, religiousness/spirituality was not a significant predictor of CAM use 
within this population. While some facets of religiousness/spirituality were associated 
with CAM use these associations were minimal and did not translate into their predictive 
power. This may be reflective of a lack of variance in this construct within this sample, as 
the distributions for these variables were slightly positively skewed meaning individuals 
in this sample had higher levels of religiousness and spirituality than the general 
population. This is not surprising as a large proportion of the participants in this study 
resided in Utah, a state with a large population of individuals who ascribe to the beliefs of 
the Latter Day Saints. It is also important to note, that previous studies exploring the 
relationship between religiosity, spirituality, and CAM use have relied on single item 
measures of these constructs, which have been repeated demonstrated as 
multidimensional (Fetzer Institute/National Institute on Aging Working Group, 1999). In 
contrast, this study applied the most widely accepted multidimensional measure of 
religiousness/spirituality and found only minimally significant relationships between 
these constructs. This suggests that the relationship between CAM use and religiousness/ 
spirituality is more complex than previously thought. Moreover, when religiousness/ 
spirituality is discussed in the context of CAM use it is described as being reflective of 
“spiritual openness” or “open-minded forms of spirituality” (Astin, 1998; Barrett et al., 
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2003). This suggests that perhaps the relationships previously demonstrated between 
these constructs and CAM use may be more reflective of underlying personality 
characteristics (e.g., openness) rather than spirituality per se. Further exploration of the 
relationship between these constructs should focus on multidimensional assessment of 
religiousness/spirituality.  
The sociobehavioral model of healthcare utilization has previously been 
successfully applied to CAM use (Kelner & Wellman, 1997; Sirois & Gick, 2002), but 
these studies focused on established CAM users and did not provide a comparative 
analysis of nonusers. To our knowledge, this present study is the first to explore the 
application of the sociobehavioral model to CAM use in a general population and in 
college students, thus allowing for comparisons to be made between users and non-users. 
Overall, the model successfully predicted CAM use in this sample, explaining from% 
to% of the variance across domains of CAM practices. These results suggest that a 
comprehensive and theoretically supported model like the sociobehavioral model may be 
useful to improve the current understanding of CAM use. It is also apparent that the 
decision to use CAM is far more complex than once thought. It seems that CAM 
consumers do not make dichotomous choices regarding their medical care and are 
motivated by myriad factors including their personal beliefs, resources, and needs. 
 
Limitations of the Present Study 
 
Methodologically the limitations of this study impact the interpretation of the 
results and their generalizability to college students residing in areas outside of the 
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western U.S. Although we selected a web-based survey design due to its low-unit cost, 
high speed of response rates, use of visual aids to present information, and ability to ask 
complex or a series of questions (Dillman, 2000), such a survey design has several 
limitations that restrict generalized interpretations of their results. Because of the 
voluntary nature of this study, participants were self-selected and therefore it is likely that 
some of them participated in the study due to an underlying interest in or past experience 
with CAM. This may have artificially inflated the rates of CAM use seen in this study 
causing them to be higher than what may occur in the general college student population. 
Use of a web-based survey also limits the sampling pool to individuals who are computer 
literate, have access to a computer, and have the time available to complete the survey 
which excludes a number of individuals. This study also relied on information provided 
by participants from two universities within the western U.S. with the majority of 
participants comprised of residents of the state of Utah a state known for its ethnic and 
religious homogeneity. These factors likely reduced the heterogeneity of the sample with 
regard to ethnic differences, socioeconomic status, religious beliefs, and educational 
status 
While we attempted to increase the heterogeneity of our participant pool by 
adding an additional university site in a more liberal and diverse region of the U.S., the 
difference in the number of respondents from both schools no doubt impacted the 
heterogeneity. This may account for the lack of significance seen in the relationship 
between religiousness/spirituality and CAM use as the majority of participants in this 
study were from Christian denominations with similar theological beliefs.  
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Although we selected an anonymous web-based survey design to increase the 
likelihood of truthful responding by removing the influence of the presence of an 
interviewer, it is possible that demand characteristics such as social desirability may have 
influenced participants to endorse responses due to their assumed favorability rather than 
their truthful personal experience. Thus, the results of this study should be interpreted 
with caution and generalizations regarding the CAM utilization patterns of college 
students should be made thoughtfully with care given to all possible confounding 
variables.  
Lastly, the voluntary and anonymous nature of this study made it impossible to 
compare characteristics of respondents to those of nonrespondents. The survey was 
lengthy and did require at least 30 minutes to complete. It is possible that individuals who 
chose to complete the survey had different characteristics than those who did not, which 
may have impacted their item responses. Therefore, it is difficult to determine if the 
results of this study can be generalized to the entire population at both universities during 
the time data was collected.  
 
Implications and Recommendations 
 
The findings from this study have several theoretical and practical implications. 
Theoretically, the findings support the utility of the sociobehavioral model of healthcare 
utilization as a predictive model for explaining CAM use. Our results are consistent with 
this model’s supposition that predisposing, enabling, and need variables influence an 
individual’s healthcare choices. These results also demonstrate that although several 
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factors influential in the decision to use CAM have been identified, the research base 
within this area remains limited theoretically and methodologically.  
A fundamental problem within the area of CAM research is the question of 
definition of operationalization. We attempted to address this issue by utilization the most 
nationally recognized definitions of CAM practices and designing a measurement tool 
based upon previous research. Although we consider this a notable strength of the present 
study, we recognize that the current ways in which CAM is conceptualized, 
operationalized, and assessed hinder progression towards an advantageous understanding 
of the growth in the use of these practices. It has been suggested that exploration of rates 
of CAM use in various populations and associated factors is insufficient. Several 
researchers have raised the question of whether or not exploring rates of CAM utilization 
is truly worthwhile.  
Even though we believe the results of the present study contribute to the current 
understanding of CAM, we also realize the limitations of this approach and the need to 
address the functional utility of this approach. Given the breadth of practices that CAM 
encompasses we questions whether conceptualizing individuals as “users” or “nonusers” 
is truly beneficial. We also question whether or not some practices currently 
conceptualized as CAM, such as mind body medicine practices, are better conceptualized 
as routine health behaviors in which many individuals engage. In this study, we identified 
that individuals use CAM practices for several different reasons. Perhaps exploration of 
the function of CAM use and the context in which CAM practices are used would be 
more beneficial than exploration of the prevalence of CAM use. We suggest that future 
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research consider conceptualizing CAM practices from a functional-contextual 
perspective while considering both environmental and personal factors influential to the 
choice to use CAM.  
Another area for further exploration not examined in this study, is the role that 
familiarity or exposure to CAM plays in the decision to use such practices. While 
personal thoughts regarding health play an important role in one’s decision to engage in a 
particular health behavior, it can also be argued that cultural, familial, and community 
factors also contribute to one’s healthcare decisions. We failed to assess this very 
important variable in the present study and speculate that familiarity with and access to 
CAM may be an important factor differentiating those who use CAM from those who do 
not. It may also be an important factor explaining why some CAM practices are utilized 
more often than others. Familiarity with or exposure to CAM may have a generational 
effect that contributes to the rising rates of CAM use across the last several years. 
Although it is possible that individuals are using CAM practices more often today due to 
an increasing interest in preventative medicine and overall well-being, it is also plausible 
that these behavior changes are also due to the increasing availability of information on 
CAM practices and accessibility to these practices.   
Given the expertise psychologists have in evaluative research methodology and 
the emphasis the field places on empiricism, psychologists can play an important role in 
furthering the understanding of the effectiveness of CAM interventions and patient 
motives for using CAM. Experimental and clinical psychologists with expertise in 
research design and meta-analysis can help CAM practitioners and researchers evaluate 
97 
 
  
the quality of the experimental evidence of CAM and develop quality ways to further 
explore the efficacy of CAM. Psychologists are well-versed in experimental research 
methodology and easily navigate working on multidisciplinary research teams. They can 
provide guidance regarding the implementation of longitudinal research methodologies 
which are greatly needed.  
The very foundation of psychological practice and research is the aim to 
understanding human behavior. Psychologists, therefore, have particular skills and 
training in theoretical perspective that may be useful in improving the understanding of 
the many factors involved in the decision to use or not use CAM. Psychology theories, 
such as that tested in this study (the sociobehavioral model of healthcare utilization), may 
be tested within the context of CAM and perhaps successfully applied to answering some 
of the fundamental questions regarding CAM. Without the application of psychological 
theories and research methodologies to the study of CAM, it is likely we will never 
develop a true understanding of these interventions or their users. It is obvious that much 
more research, education, and training within the context of CAM is needed. 
From a practical standpoint, the most interesting findings of this study are: (a) a 
large number of college students are using CAM; (b) those who use CAM are motivated 
by the desire to improve their psychological and physical well-being both preventatively 
and remedially; and (c) those who use CAM are more likely to have physical and mental 
health problems and to experience bodily pain than those who do not use CAM. With 
CAM utilizations rates as high as 70% in the general public and 88% within the college 
population health psychologists need to be prepared to appropriately assess for the use of 
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these practices in an unbiased and educated manner. Research indicates that most patients 
do not openly disclose their use of CAM practices to their medical providers (Eisenberg 
et al., 1998). Thus, psychologists and medical practitioners must proactively assess the 
use of these interventions and appropriately intervene to avoid possible adverse treatment 
interactions. They must also encourage students to discuss their use of CAM with the 
medical providers.  
Appropriate assessment and intervention regarding CAM use cannot occur 
without adequate education and training. The rising interest in CAM has resulted in the 
development of national organizations focused evaluating these interventions, the 
publication of many academic books and journals on the topic, and the implementation of 
coursework in integrated healthcare in U.S. medical schools (White, 2000). However, to 
our knowledge few educational programs regarding CAM exist in clinical, counseling, or 
health psychology training programs. It seems remiss that the field of psychology has 
done little to explore CAM interventions as these practices are used to treat both the mind 
and body and a majority of their users suffer from conditions that affect both the mind 
and body. Until such educational programs are established as a regular part of psychology 
training (which we recommend) psychologists will have to proactively educate 
themselves and their patients regarding CAM practices. Such education requires not only 
becoming familiar with the research base for these practices, but also being aware of the 
educational and licensing requirements for local CAM practitioners (White, 2000). 
Psychologists should especially familiarize themselves with CAM practices that have 
evidenced effectiveness for treatment of mental health conditions, obtain information 
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regarding local quality CAM practitioners to who they can refer patients, and explore 
opportunities to be certified in the provision of effective CAM practices themselves. 
Once psychologists are appropriately educated regarding the risks and benefits of CAM 
practices they can effectively educate their patients and help them develop the skills 
necessary to make safe and healthy decisions regarding CAM use. This can be 
accomplished on an individual basis or through the provision of information in group 
formats. Psychologists may also consider being involved in providing in-service trainings 
to various university based organizations regarding how to appropriately assess CAM 
use, the effectiveness of CAM, and how to effectively navigate making decisions 
regarding the use of CAM. If the intent of university healthcare systems is to facilitate the 
students’ development into smart healthcare consumers, it is within their best interest to 
help students make positive health decisions. Student health professions (including 
psychologists), student recreational sports centers, health-related student organizations, 
and student life organizations should work collaboratively to effectively meet the 
demands of today’s college students who are intelligent and independent healthcare 
consumers. Whether conventional or CAM, healthcare professionals as a whole should be 
adequately prepared to present all health care options and their risks and benefits.  
The field of health psychology, in particular, is focused on the promotion of an 
understanding of health as a wellness-related process rather than a disease-related state. 
Introducing healthcare options with strong empirical evidence that promote health and 
well-being can only benefit this aim. Doing so can encourage individuals to engage in 
health-promoting behaviors instead of relying on the “band-aid” symptom relief fixes. 
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Given their developmental state, general openness to exploration and already high rates 
of CAM use, the college student populations seems an ideal group with which to being 
changing overall views of health.  
It is clear that psychologists can play an important role in CAM research and 
practice that may be beneficial to the practice of psychology. Participation in CAM 
research can not only help psychologists practically intervene with their patients but can 
also offer them (a) new models for conceptualizing the mind-body connection and 
understanding the roles of psychological factors in disease development; (b) natural 
alternatives to psychopharmacological treatments, and (c) additional opportunities for 
practice and research (White, 2000). An important place for psychologists to continue to 
add to CAM research and practice is in the development of a functional-contextual 
understanding of CAM utilization and the psychosocial factors contributing to this 
behavior. While there is not perfect way to study CAM, we believe the present study 
provides a strong example of the application of empirical evidence and existing 
psychological theory to improve cross-study comparison and consistency within this area 
of research. We recommend that future researchers follow our example and continue to 
apply robust empirical methodologies to furthering our understanding of CAM utilization 
and effectiveness.  
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The following pages present the survey instrument used in this study as viewed by 
participants. This measure includes (a) the letter of information; (b) demographic 
questionnaire; (c), CAM survey; (d) SF-36; (e) MDHLCS; and (f) BMMRS.  
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Additional Analyses: University based Comparisons 
 
 
This appendix displays analyses of differences between the two university sites 
used is this study with regard to the frequency of use of all assessed CAM practices both 
across their lifetime and within the past 12 months and their ratings on the predictor 
variables assessed including demographics and ratings on the MDHLCS, SF-36, and 
BMMRS.  
 
 
Participants Reported Frequencies of CAM Use by University 
 
 
Lifetime Use of CAM.  
 
USU Students. Table C1 presents the frequencies with which participants from 
USU used the 28 assessed CAM practices. All participants from USU used at least one of 
the 28 CAM therapies within their lifetime. The most commonly used therapies were 
manipulative and body-based methods (100%) followed by mind-body medicine 
practices (88.1%), biologically based therapies (31.4%), alternative medicine systems 
(28.9%), and energy therapies (6.1%). The most participants from USU used deep 
breathing (68.6%), followed by yoga (57.6%), meditation (49.4%), massage (39.8%), 
pilates (37.7%), and progressive relaxation (28.7%).  
 
UP Students. Table C2 presents the frequencies with which participants from UP 
used the 28 assessed CAM practices. Similar to the participants from USU, all 
participants from UP used at least 1 form of CAM within their lifetime. The most 
commonly used therapies were manipulative and body-based methods (100%) followed 
by mind-body medicine practices (87.5%) biologically based therapies (25.0%), 
alternative medicine systems (23.8%), and energy therapies (1.3%). The most participants 
from UP used yoga (63.8%) followed by deep breathing (55.0%), meditation (51.3%), 
massage (32.5%), pilates (35.0%), and chiropractic or osteopathic manipulation (32.5%). 
 
  
162 
 
  
Table C1 
Lifetime Use of CAM for USU Students (n = 512) 
CAM No. % 
Alternative medicine systems 148 28.9 
 Acupuncture 21 4.1 
 Ayurveda  3 0.6 
 Homeopathy 88 17.2 
 Naturopathy 69 13.5 
 Traditional healer 18 3.5 
Manipulative and body based methods 512 100 
 Chiropractic or osteopathic manipulation 104 20.3 
 Massage 204 39.8 
 Feldenskreis 1 0.2 
 Alexander technique 11 2.1 
 Pilates  193 37.7 
 Trager psychophysical integration 0 0 
Energy therapy 31 6.1 
Mind body medicine 451 88.1 
 Biofeedback 28 5.5 
 Meditation 253 49.4 
 Guided imagery 60 11.7 
 Progressive relaxation 147 28.7 
 Deep breathing exercises 351 68.6 
 Hypnosis 55 10.7 
 Yoga 295 57.6 
 Tai chi 30 5.9 
 Qi gong 2 0.4 
Biologically based therapies 161 31.4 
 Chelation therapy 4 0.8 
 Nonvitamin supplements 77 15.0 
 Specialized diets 54 10.8 
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Table C2 
Lifetime Use of CAM for UP Students (n = 80) 
CAM No. % 
Alternative medicine systems 19 23.8 
 Acupuncture 4 5.0 
 Ayurveda  1 1.3 
 Homeopathy 8 10.0 
 Naturopathy 8 10.0 
 Traditional healer 1 1.3 
Manipulative and body based methods 80 100 
 Chiropractic or osteopathic manipulation 26 32.5 
 Massage 29 36.3 
 Feldenskreis 1 1.3 
 Alexander technique 1 1.3 
 Pilates  28 35.0 
 Trager psychophysical integration 1 1.3 
Energy therapy 1 1.3 
Mind body medicine 70 87.5 
 Biofeedback 1 1.3 
 Meditation 41 51.3 
 Guided imagery 15 18.8 
 Progressive relaxation 13 16.3 
 Deep breathing exercises 44 55.0 
 Hypnosis 7 8.8 
 Yoga 51 63.8 
 Tai chi 4 5.0 
 Qi gong 0 0 
Biologically based therapies 20 25.0 
 Chelation therapy 7 8.8 
 Nonvitamin supplements 7 8.8 
 Specialized diets 15 18.5 
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Past 12 Months Use of CAM 
 
USU students. Table C3 presents the rates with which participants from USU 
used the 28 CAM therapies within the last 12 months. The most commonly used domains 
of practice used were mind body-medicine practices (75.2%), followed by manipulative 
and body based methods (58.0%), biologically based therapies (22.1%), alternative 
medicine systems (18.6%), and energy therapies (3.3%). The most participants from USU 
used deep breathing (52.7%), followed by yoga (38.3%), massage (37.9%), and 
meditation (36.5%). 
 
UP Students. Table C4 presents the rates with which participants from UP used 
the 28 CAM therapies within the last 12 months. The mostly commonly used domains of 
practice used were mind body-medicine practices (71.3%), followed by manipulative and 
body based methods (53.8%), biologically based therapies (17.4%), alternative medicine 
systems (12.5%), and energy therapies (1.3%). The most participants from UP used yoga 
(48.8%) followed by deep breathing and massage (37.5%). 
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Table C3 
 
Use of CAM in the Past 12 Months for USU Students (N =512) 
 
CAM No. % 
Alternative medicine systems 95 18.6 
 Acupuncture 5 10 
 Ayurveda  3 6 
 Homeopathy 57 11.1 
 Naturopathy 56 10.9 
 Traditional healer 6 1.2 
Manipulative and body-based methods 297 58.0 
 Chiropractic or osteopathic manipulation 104 20.3 
 Massage 194 37.9 
 Feldenskreis 1 0.2 
 Alexander technique 6 1.2 
 Pilates  108 21.1 
 Trager psychophysical integration 0 0 
Energy therapy 17 3.3 
Mind body medicine 385 75.2 
 Biofeedback 10 2.0 
 Meditation 187 36.5 
 Guided imagery 60 11.7 
 Progressive relaxation 88 17.2 
 Deep breathing exercises 270 52.7 
 Hypnosis 25 4.9 
 Yoga 196 38.3 
 Tai chi 9 1.8 
 Qi gong 2 0.4 
Biologically based therapies 113 22.1 
 Chelation therapy 2 0.4 
 Nonvitamin supplements 76 14.8 
 Specialized diets 53 10.4 
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Table C4 
Use of CAM in the Past 12 Months for UP Students (N = 80) 
CAM No. % 
Alternative medicine systems 10 12.5 
Acupuncture 2 2.5 
Ayurveda  1 1.3 
Homeopathy 5 6.3 
Naturopathy 3 3.8 
Traditional healer 0 0 
Manipulative and body-based methods 43 53.8 
 Chiropractic or osteopathic manipulation 15 18.8 
 Massage 30 37.5 
 Feldenskreis 0 0 
 Alexander technique 1 1.3 
 Pilates  13 16.3 
 Trager psychophysical integration 0 0 
Energy therapy 1 1.3 
Mind body medicine 57 71.3 
 Biofeedback 0 0 
 Meditation 25 31.3 
 Guided imagery 9 11.3 
 Progressive relaxation 11 13.8 
 Deep breathing exercises 30 37.5 
 Hypnosis 4 5.0 
 Yoga 39 48.8 
 Tai chi 1 1.3 
 Qi gong 0 0 
Biologically based therapies 14 17.4 
Chelation therapy 0 0 
Nonvitamin supplements 5 6.3 
Specialized diets 9 11.3 
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Characteristics of Respondents by University 
 
Given the statistically significant differences between universities on important 
predictor variables, it was considered important to provide information regarding 
participants from each university as well as a total sample. Tables C5-C8 and Figure C1 
provide side-by-side comparisons of the scores of participants from each universities as 
well as population based norms for all measures. The universities only differed 
significantly with regard to their ages, biological sex, relationship status, type of 
insurance, insurance coverage of CAM, and all measures of religiousness/spirituality.  
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Table C5 
Characteristics of Participants by University USU 
  USU (n = 512) 
─────────── 
UP (n = 90) 
─────────── 
 Variables n % n % 
Predisposing variables     
 Biological sex     
  Male 195 38.1 20 25.0  
  Female 317 61.9 60 75.0 
 Ethnicity     
  White/Caucasian non-Latino 468 91.4 56 70.0 
  African American 3 6 0 0.0 
  Asian/Pacific Islander 10 2 13 16.3 
  Latino 13 2.5 5 6.3 
  Biracial/multicultural 14 2.7 5 6.3 
  Other 4 0.8 1 1.3 
 Rlx status     
  Single 379 74 72 90.0 
  Married 82 16 1 1.3 
  Divorced 10 2 0 0.0 
  Other 41 8 7 8.8 
 Year in college     
  Freshman 269 52.5 27 33.8 
  Sophomore 119 23.2 25 31.3 
  Junior 66 12.9 18 22.5 
  Senior 32 6.3 4 5.0 
  Unknown 26 5.1 6 7.5 
Enabling variables     
 Insurance     
  None 51 8.6 0 0.0 
  Don’t know 41 7.4 3 3.8 
  Self-provided 13 2.2 0 0.0 
  Employer provided 40 7.1 2 2.5 
  Parent-provided 339 68.4 66 82.5 
  University provided 9 2.7 7 8.8 
  Medicaid 5 1 1 1.3 
  Other 14 2.5 1 1.3 
 Insurance coverage     
  No 175 34.2 11 13.8 
  Yes 95 18.6 18 22.5 
  I don’t know 242 47.3 51 63.8 
 Employment status     
  Unemployed 239 46.7 38 47.5 
  Employed part-time 197 38.5 36 45.0 
  Employed full-time 43 8.4 2 2.5 
  Other 33 6.4 4 5.0 
Need variables     
 Chronic conditions     
  Physical condition 94 18.4 14 17.5 
  Mental health condition  97 18.9 14 17.5 
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Table C6 
Comparison of Health LOC Norms with Scores of Participants from USU (n = 512) and 
UP (n = 80) 
 
  
USU 
─────────── 
UP 
─────────── 
Norms 
─────────── 
M SD M SD M SD 
Internal 26.3 4.09 26.6 4.2 25.58 4.71 
Chance 17.91 4.15 17.63 3.72 16.41 4.85 
Powerful others  15.1 4.47 15.44 4.17 17.66 4.21 
  
 
 
Table C7 
 
Comparison of SF-36v2 Norms with Scores of Participants from USU (n = 512) and UP 
(n = 80) 
 
  
USU 
────────── 
UP 
────────── 
Norms  
────────── 
SF-36 Subscales M SD M SD M SD 
Physical health component summary scale  54.2 6.6 55.2 6.7 50.0 10.0 
Mental health component summary scale 44.7 11.0 42.3 10.9 50.0 10.0 
Physical functioning subscale score 53.2 8.0 52.9 8.5 50.0 10.0 
Role-emotional functioning subscale score 45.6 10.7 44.2 11.5 50.0 10.0 
Role-physical functioning subscale score 52.4 6.9 52.4 6.9 50.0 10.0 
Social functioning subscale score 47.2 9.3 47.2 8.9 50.0 10.0 
Mental health subscale score 47.0 9.2 45.0 8.9 50.0 10.0 
 Bodily pain subscale score 50.7 7.9 52.7 7.9 50.0 10.0 
Vitality subscale score 49.4 8.8 46.6 9.1 50.0 10.0 
General health subscale score 51.0 8.6 50.8 8.3 50.0 10.0 
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Table C8 
 
Comparison of BMMRS Norms with Scores of Participants from USU (n = 512) and UP 
(n = 80) 
 
  USU ────────── 
UP 
────────── 
Norms 
────────── 
  M SD M SD M SD 
Daily spiritual experiences 15.4 8.5 22.0 8.4   
 Feel God’s presence 2.5 1.7 3.8 1.7 3.8 1.7 
 Find comfort in religion 2.5 1.8 3.8 1.8 3.8 1.7 
 Feel inner peace 2.9 1.4 3.5 1.4 3.7 1.4 
 Desire to be closer to god 2.4 1.6 3.6 1.7 3.9 1.6 
 Feel God’s love 2.5 1.6 3.7 1.7 3.9 1.6 
 Touched by creation 2.5 1.4 3.6 1.5 4.3 1.5 
Values/beliefs 3.1 1.1 3.8 1.4   
 God watches over me 1.3 0.7 1.9 1.0 3.4 0.8 
 Desire to reduce pain 1.8 0.7 1.9 0.7 2.7 0.8 
Forgiveness 4.9 2.1 6.4 2.7   
 Forgiven self 1.8 0.8 2.3 0.9 3.2 0.9 
 Forgiven others 1.6 0.7 2.0 0.9 3.3 0.8 
 Know that God forgives 1.5 0.9 2.1 1.3 3.6 0.8 
Private religious practices 21.1 9.5 30.8 8.0   
 Private prayer 2.9 2.5 4.8 2.5 5.5 2.5 
 Meditation 5.4 2.5 6.7 1.9 3.4 2.7 
 Scripture reading 3.8 2.4 6.6 1.9 2.2 1.4 
Religious and spiritual coping 18.1 3.6 21.3 4.5   
 Life is part of a larger force 2.0 1.1 2.8 0.9 2.4 1.1 
 Work with God 2.1 1.1 3.0 1.0 2.5 1.0 
 Look to God for strength 1.7 1.0 2.6 1.2 2.9 1.1 
 Feel God is punishing 3.6 0.7 3.6 0.8 3.7 0.6 
 Wonder in abandoned 3.8 0.5 3.7 0.7 3.8 0.5 
 Make sense without God 3.0 1.0 2.7 1.1 3.0 1.0 
Religious support 10.0 2.8 12.4 3.5   
 Help with illness 1.7 1.1 2.8 1.2 3.2 0.9 
 Help with problem 1.8 1.1 2.7 1.2 3.3 0.9 
 Make too many demands 3.3 0.8 3.6 0.8 3.5 0.7 
 Critical of me 3.2 0.9 3.4 0.9 3.7 0.7 
Religious/spiritual history 4.9 0.9 4.2 1.0   
Commitment 1.8 1.0 2.5 1.0   
Organizational religiousness 5.9 2.9 8.5 3.0   
 Service attendance 2.7 1.5 3.4 0.9 3.6 2.8 
 Other activities 3.3 1.7 3.8 1.7 3.4 2.7 
Self-rating of religiousness 3.8 1.7 5.0 1.8   
 Religious strength 1.9 1.0 2.7 1.0 2.7 1.0 
 Spiritual strength 1.8 0.9 2.3 1.0 2.7 0.9 
 
  
F
5
 
igure C1. C
12) and UP 
0.0
10.0
20.0
30.0
40.0
50.0
60.0
PCS
omparison o
(n = 80). 
PF R
f SF-36v2 n
 
P BP
orms with s
GH MCS
 
cores of par
RE SF
ticipants fro
MH
m USU (n =
VT
US
UP
NORM
171 
 
 
U
172 
 
  
VITA 
 
 
KIMBERLY M. PRATT 
 
 
Kimberly.m.pratt@gmail.com 
 
EDUCATION 
 
 
Utah State University, Logan, Utah 
Doctor of Philosophy in Psychology, APA Accredited, Anticipated Fall 2012 
 
Dissertation Title: Evaluating complementary and alternative Medicine (CAM) utilization in a 
college sample: A multisite application of the Behavioral Model of Health 
Services Use. 
Dissertation Chair: Dr. Scott DeBerard 
GPA:   4.0 
 
Appalachian State University, Boone, North Carolina 
Master of Arts in Health Psychology, December 2006 
 
Thesis Title: Pediatric seizure disorder: The relationship between illness -related factors and 
intelligence. 
Thesis Chair:  Dr. Kurt Michael 
Honors:    Passed Comprehensive exam “With Distinction” 
 
 
North Carolina State University, Raleigh, North Carolina 
Bachelor of Science in Zoology, December 2001 
 
 
PREDOCTORAL INTERNSHIP  
 
 
Veterans Affairs Salt Lake Health Care System, Salt Lake City, Utah 
APA Accredited Predoctoral Internship, July 2011-July 2012 
 
Behavioral Health Service, Primary Care, July 2011-October 2011 
 Provided consults to primary care physicians regarding mental and emotional health of veterans 
and the interaction of psychological and physical health. 
 Conducted brief interventions and individual and couples therapy to veterans within the primary 
care setting. 
 
Outpatient Mental Health, July 2011-January 2012 
 Conducted psychotherapy and evaluations for patients with severe persistent mental illness. 
 
Inpatient Psychiatry Unit, October 2011-January 2012 
 Conducted individual therapy and led daily process groups with veterans admitted to an inpatient 
psychiatry unit. 
 Served on interdisciplinary treatment team with psychiatrists, nurses, medical trainees, and social 
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workers to coordinate care. 
 Administered assessments, including neuropsychological 
 
Mental Health Consult, January 2012 - April 2012 
 Acted as consultant to medical and surgical teams regarding mental health concerns. 
 Led daily interdisciplinary consult team rounds for medical and surgical inpatient unit. 
 
Neuropsychological Assessment, January 2012-July 2012 
 Assessed veterans utilizing a variety of neuropsychological and cognitive measures. 
 Used assessments to provide recommendations for care to a variety of medical and mental health 
services. 
 
Physical Medicine and Rehabilitation, April 2012- July 2012 
 Provide assessment and psychotherapeutic treatment for patients with SCI, stroke, and debility.  
 Act as consultant to interdisciplinary treatment teams regarding mental health concerns (e.g., 
medical decision making, cognitive functioning, adjustment to illness, etc.) 
 
 
OTHER CLINICAL EXPERIENCE 
 
Behavioral Health Consultant, September 2009- October 2010 
Brigham City Community Hospital Cardiac Rehabilitation Program, Brigham City, Utah 
Supervisor: M. Scott DeBerard, Ph.D 
 Acted as a consultant for medical and exercise science providers regarding mental health concerns.  
 Provided assessment and psychotherapeutic treatment for patients post cardiovascular surgery. 
 Conducted group psychoeducational classes on stress management and psychological correlates of 
cardiovascular disease. 
 
University Counseling Center Counselor, August 2009- June 2010 
USU Counseling and Psychological Services, Logan, UT 
Supervisors: Thomas Berry, Ph.D.; Leon Butler, M.S. (doctoral intern) 
 Provided individual and group therapy to college students. 
 
Mental Health Specialist: Volunteer Counselor, August 2007- August 2010 
Bear River Head Start, Logan, UT 
Supervisor: David Stein, PhD  
 Provided individual adult, couples, and family psychotherapy 
 Conducted functional behavioral assessment ad classroom observations   
 Provided outreach services and staff trainings to paraprofessionals working with at risk children 
and their families. 
 
Clinical Research Therapist, January 2009- November 2009 
Utah State University Center, Logan, UT 
Supervisors: Michael, Twohig, Ph.D., Melanie Domenech-Rodriguez, Ph.D  
 Acted as Progressive Relaxation Training (PRT) therapist for a grant funded 
RCT comparing Acceptance and Commitment Therapy (ACT) to Progressive Relaxation Training 
(PRT) in the treatment of Obsessive Compulsive Disorder. 
 Provided ACT therapy for participants in the PRT group who desired treatment. 
 
Behavioral Health Consultant, August 2008-August 2009  
USU Student Health and Wellness Center, Logan, UT 
Supervisor: Scott DeBerard, Ph.D. 
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 Acted as a consultant liaison to primary care providers 
 Provided brief psychotherapy to adult college students in a primary care setting 
 
University Clinic Therapist, August 2007- August 2009  
USU Psychology Community Clinic, Logan, UT 
Supervisors: Susan L. Crowley, PhD. & Gretchen Gimpel-Peacock, PhD. 
 Provided psychodiagnostic assessment and individual and family psychotherapy services to adults, 
adolescents, and children.  
  
Graduate Clinical Intern, August 2006- December 2006  
Duke Medical Center Pediatric Neuropsychology Service, Durham, NC\ 
Supervisor: Melanie Bonner, Ph.D.  
 Administered and interpreted neuropsychological assessments 
 Conducted parent and child interviews  
 Attended didactic seminars on family therapy 
 Participated on psychotherapy treatment teams through the Duke Family Studies Clinic. 
 
Practicum Student Therapist, January 2006- June 2006 
Appalachian State University, AD/HD Clinic, Boone, NC 
Supervisor: Hank Schneider, Ph.D  
 Conducted comprehensive structured psychological  interviews of adult and child clients 
Administered and scored cognitive, psychological, and neuropsychological measures. 
 Provided academic coaching services. 
 
Behavioral Health Consultant, January 2005-June 2005  
Watauga Wellness Center Cardiac Rehabilitation Program, Boone, NC 
 Acted as a consultant for medical and exercise science providers regarding mental health concerns.  
 Provided assessment and psychotherapeutic treatment for patients post cardiovascular surgery. 
 Conducted group psychoeducational classes on stress management and psychological correlates of 
cardiovascular disease. 
 
 
PROFESSIONAL EXPERIENCE 
 
 
Editorial Assistant, July 2011-Present 
Psi Chi Journal of Undergraduate Research 
Editor: Melanie M. Domenech Rodríguez, Ph.D. 
 Provide assistance to the editor as needed including: maintaining reviewer databases, tracking 
manuscripts, editing, and reviewing manuscript submissions. 
 
Habilitation Technician, October 2001- July 2007 
Maxim Healthcare Services, Raleigh, NC 
Supervisor: Jean Geratz, MA, QDDP  
 Provided one-on-one care to individuals who met ICF-MR,  MI, or DD classification. 
  Assisted development of independent living skills, integrated techniques prescribed by licensed 
therapists into daily life in the home and community. 
 Documented patient status per Medicaid standards.  
  
Early Intervention Service Coordinator, January 2007-July 2007 
Children’s Developmental Service Agency, Raleigh, NC. 
Supervisor: Shirley Lacy, MSW; Marsha Mandel, PhD. 
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 Provided service coordination and case management services to children with developmental 
delays and their families. V 
 Participated in multidisciplinary functional developmental evaluation. 
 Developed and assessed progress towards Individualized Family Service Plan (IFSP). 
 Facilitated transitions into specialized educational services. 
 
  
RESEARCH 
 
 
Doctoral Dissertation 
Utah State University, Logan, Utah, Anticipated May 2010 
Dissertation Chair: Dr. Scott DeBerar 
 Designed, conducted, and defended study examining the predictors of complementary and 
alternative medicine use in college students.  
 
Master’s Thesis 
Appalachian State University, Boone, North Carolina, October 2006 
Thesis Chair: Dr. Kurt Michael 
 Designed and conducted study on predictors of cognitive outcomes in pediatric seizure disorder. 
 
Research Co-Investigator, August 2009- Present 
Utah State University, Logan, UT 
Supervisor: M. Scott DeBerard, Ph.D. 
 Developed and implemented a project exploring primary care providers’ perceptions and 
satisfaction with an integrated mental healthcare model in a university wellness center. 
  A paper from this project has been recently accepted for publication in the journal Professional 
Psychology: Research and Practice 
 
Graduate Assistant, June 2010-September 2010  
Utah State University, Logan UT 
Supervisor: M. Scott DeBerard, Ph.D. 
 Participated in the collection of telephone survey data for a grant funded examination of the 
correlates of lumbar fusion outcomes. 
 
Graduate Assistant, May 2008-May 2009  
Utah State University, Logan, UT 
Supervisor: Susan Crowley, Ph.D. 
 Participated in the collection of both quantitative and qualitative data for departmental self-study 
in preparation for APA re-accreditation. 
 As a result of this project the program received 7 years re-accreditation.  
 
Graduate Assistant, August 2007- May 2008 
Utah State University, Logan, UT 
Supervisor: David Stein, Ph.D. 
 Aided in the design and development of an online survey for a study examining the roles of school 
counselors.  
 Conducted literature reviews for ongoing research projects.  
 
Program Evaluation Research Assistant:, April 2006- June 2006  
NC Office of Disabilities and Health, Raleigh, NC. 
Supervisors: Sherri Green, Ph.D, Lisa Curtin, Ph.D 
 Participated in the collection, entry, and analyses of both quantitative and qualitative data for a 
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grant funded evaluation of the services provided by the North Carolina Office of Disabilities and 
Health 
 Administered phone and face-to-face interviews. 
 Developed and facilitated focus groups with professionals from various disciplines. 
 
Research Coordinator, August 2005- June 2006  
Appalachian State University, Boone, NC. 
Supervisor: Kurt D. Michael, Ph.D. 
 Coordinated and conducted all aspects of a grant funded project examining the efficacy of 
motivational interviewing intervention for alcohol use in college students. 
 Supervised undergraduate and graduate research assistants. 
 This project has resulted in several presentations at national conferences as well as publications in 
several journals.  
 
Teaching and Research Assistant, August 2004- June 2005  
Appalachian State University, Boone, NC. 
Supervisor: Kurt D. Michael, Ph.D 
 Collected data for ongoing research projects 
 Conducted in-depth literature reviews for ongoing manuscripts. 
 
 
TEACHING AND OUTREACH EXPERIENCE 
 
 
Interactive Broadcast Course Instructor, August 2009- May 2011  
 PSY 1010-Introduction to Psychology 
 PSY 3510-Social Psychology 
 PSY 3210-Abnormal Psychology 
 PSY 1100 - Developmental Psychology 
 
Workshop Leader or Co-leader 
AD/HD Facts and Strategies for Teachers and Parents, February, 2009. 
Workshop conducted at the Bear River Head Start Staff Management Training,  
 
Coping with Burn-out: Managing Boundary Setting and Assertiveness in the Work Place, 
October, 2008. Workshop conducted for the Logan Child Care Connection Child Care 
Providers Curriculum Development Training.  
  
Helping Parents Manage Lying and Stealing in Young Children, January 2008.  
Workshop conducted at the Bear River Head Start Staff Management Training.  
 
Strategies for Effective Parenting, January 2008. 
Workshop conducted at the Bear River Head Start Parenting Group.  
 
Strategies for Effective Parenting, November 2007. 
 Workshop conducted at the annual USU Counseling Center REACH Program Parenting 
and Marriage Skills Seminar.  
 
Assessing Problem Behaviors in Children, October 2007. Workshop conducted at The Bear River Head 
Start Staff Management Training. 
 
  
177 
 
  
HONORS AND AWARDS 
 
Travel Grant, Utah State University Department of Psychology ($300), 2009-2010  
Dean’s List, 2007-2009 
Travel Grant, Utah State University Department of Psychology ($300), August 2009 
WiSE Travel Grant, ASU Psychology Department ($200), September 2006    
Travel Grant, ASU Office of Student Research ($150), September 2006  
Travel Grant, ASU Office of Student Research ($200), July 2006   
Frank R. Terrant Jr. Memorial Scholarship ($1500) , 2005-2006   
Dean’s list, 2004-2006  
 
 
PUBLICATIONS 
 
Pratt, K., DeBerard, S., Davis, J., & Wheeler, A. (in press). The evaluation of the development and 
implementation of a university-based integrated behavioral healthcare program. Professional 
Psychology: Research and Practice. 
 
Woidneck, M. R., Pratt, K. M., Gundy, J. M., Nelson, C., & Twohig, M. P. (in press). Exploring cultural 
competence in acceptance and commitment therapy outcome research. Professional Psychology: 
Research and Practice. 
 
Gundy, J. M., Woidneck, M. R., Pratt, K. M., Christian, A. W., & Twohig, M. P. (2011). 
 Acceptance and commitment therapy: The state of the evidence in the field of  
health  psychology. Scientific Review of Mental Health Practice, 8, 23-35. 
 
 
PRESENTATIONS 
 
 
Woidneck, M., Pratt, K., Gundy, J, Nelson, C., & Twohig, M. (June, 2010). An investigation of the 
potential utility of Acceptance and Commitment Therapy to treat diverse populations. Poster 
presented at the Association for Contextual Behavioral Science’s Annual World Conference. 
 
Pratt, K., DeBerard, S., & Davis, J. (April, 2010). Primary care provider’s perceptions and satisfaction 
with an integrated mental healthcare model in a university setting. Poster presented at the 31st 
Annual Meeting & Scientific Sessions of the Society of Behavioral Medicine.  
 
Pratt, K., Michael, K., Zrull, M., Bonner, M, Hardy, K., & Martz, D.M. (August, 2009). Psychosocial 
functioning in a sample of pediatric epilepsy patients. Poster presented at the Annual Convention 
of the American Psychological Association, Toronto, Canada.  
 
Hazelton, G., Smith, A., Michael, K., Curtin, L., Steele, K., & Pratt, K. (May, 2007). Psychopathology is 
not predictive of excessive drinking in a sample of college freshman. Poster presented at the 19th 
Annual Convention of the Association for Psychological Science, Washington, D.C.  
 
Pratt, K., Michael, K., Bonner, M., Hardy, K., Zrull, M., & Martz, D. (October, 2006). Predicting 
intellectual impairment in childhood seizure disorders. Poster presented at the Kansas Conference 
on Clinical Child and Adolescent Psychology, Lawrence, Kansas.  
 
Pratt, K., Michael, K., Bonner, M., & Hardy, K. (August, 2006). Onset of Seizure disorders is associated 
with cognitive functioning. Poster presented at the Annual Convention of the American 
Psychological Association, New Orleans, Louisiana. 
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Smith, A., Michael, K, Curtin, L., Pratt, K., & Stridh, P. (May, 2006). Relatively higher levels of 
extraversion are associated with relatively higher levels of alcohol consumption and the related 
consequences. Poster presented at the Annual Convention of the Association for Psychological 
Science, New York, NY. 
 
Pratt, K., Michael, K., Bonner, M. & Hardy, K. (April, 2006). Seizure disorder onset is associated with 
cognitive functioning. Poster presented at the Ninth Annual Celebration of Student Research and 
Creative Endeavors, Appalachian State University, Boone, NC.  
 
Michael, K., Curtin, L., Kirkley, D., Harris, R., Hazelton, G., Pratt, K., Miller, G., Tucker, K., & Stridh, P. 
(August, 2005). Efficacy of a group based motivational interviewing alcohol intervention. Poster 
presented at the Annual Convention of the American Psychological Association, Washington, 
D.C. 
 
ORGANIZATIONAL AFFILIATIONS 
 
 
American Psychological Association, Student Affiliate 
Association for Contextual Behavioral Science, Student Affiliate 
Society of Behavioral Medicine, Student Affiliate 
 
